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in stasis dermatitis. of 
varicose veins 
and thrombophlebitis 


make skin 
“softer and pliable” 


Systemic muscle adenylic acid therapy with 
Wy-B-Den produces **...a continuous gradual 
transformation of scaling. oozing 

eczematous rough skin to smooth, soft. an 
wrinkly skin.... * As treatment progresses 
edema diminishes. pain and itching subside. 


and uleers begin to heal. 


for yourself how Wy-b-Den will ve the 
results of your preferred regimen. Write » for 


brochure, reprints, dosage schedules. 


MY-B- DEN 


(adenosine-5-monophosph: Bischoff 


Viste. 


Lawrence, E. D.: Doktor. D.. and Sall. J 
Angiology 2:405. 195] 
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ZEPHIRAN, (BRAND OF BENZALKONIUM, AS CHLORIDE, 
REFINED), TRADEMARK REG. U.S. PAT. OFF. 


ANTIBACTERIAL RINSE AND IRRIGATION 


Here’s how irrigation with Zephiran can be 
most useful in your practice: an all-purpose 
Zephiran aqueous solution 1:5000 makes an 
ideal eye, ear, nose and throat rinse, and an ef- 
fective irrigation fluid for obstetric, gynecologic 
and genito-urinary cases. Also extremely prac- 
tical for cleansing and flushing in the debride- 
ment of wounds. 


WET COMPRESSES AND DRESSINGS 


Nonirritating antiseptic wet dressings and com- 
presses are prepared with 1:5000 Zephiran 
aqueous solution, without fuss or waste of 
time.* Zephiran is always ready to do an effi- 
cient job whatever the specific application. 


*Caution: Do not use with occlusive dressings, 


STERILE STORAGE OF INSTRUMENTS 


Visible sterile storage with Zephiran 1:5000 
to 1:1000 aqueous solution (with Anti-Rust 
Tablets “Winthrop”) makes presterilized in- 
struments, ampuls, etc., easily accessible and 
ready for immediate use, 


2 


REFINED BENZALKONIUM CHLORIDE 


ephiran 


LET ZEPHIRAN WORK FOR YOU 


Zephiran is dependable, safe and economical. A refined cationic 
detergent with unusual wetting and spreading ability as well 

as a highly potent antiseptic— Zephiran kills many gram-positive 
and gram-negative bacteria in seconds. It is nonirritating and 
virtually nontoxic. Zephitan has hundreds of uses in daily practice. 


CHLORIDE 


(| Jthop LABORATORIES, New York 18, N. Y. 
1143 M 
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INCERT 


one-step additive vial 
saves time, labor and 
money in your hospital 


NO AMPULES...NO NEEDLES 
--.-NO SYRINGES 


Simply remove tamperproof cover of INCERT 
and push sterile plug-in through large hole in 
stopper of solution bottle. It’s that easy... 
and a completely closed, sterile system. 


EXCLUSIVE HOSPITAL-USE FEATURES 


CONSERVES TIME — Instantaneous automatic sup- 
plementation of bulk parenteral solutions. 


COMPLETELY STERILE—Closed system, from prepa- 
ration to administration. 


ECONOMICAL—Cuts labor and expense by eliminating 
ampules, needles and syringes. 


SIMPLE TO USE—A foolproof system that eases the 
hospital care load. 


INCERT SYSTEM is an original develop- 
ment of Travenol Laboratories, Inc. Complete 
literature and samples on request. 


TRAVENOL LABORATORIES, INC. 


: 
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NOW AVAILABLE 


IN INCERT SYSTEM 


FOR ADDITION TO 


PARENTERAL SOLUTIONS 


VI-CERT— 


Lyophilized B vitamins with C. 


SUCCINYLCHOLINE 
LUTION—for skeleta 
tion, 500 mg. in 5 c¢ 


CHLORIDE SO- 
muscle relaxa- 
sterile solution; 


1000 mg. in 10 cc. sterile solution. 


POTASSIUM CHLORI 
20 mEg. K* and Ci- 


DE SOLUTION— 
(1.5 gm.) in 10 


cc. sterile solution. 40 mEg. K* and 
Cl- (3.0 gm.) in 10 ct. sterile solution. 


POTASSIUM PHOSPHATE SOLUTION 


sterile solution. 


—30 mEg. K* and in in 10 cc. 


CALCIUM LEVULINA 


E SOLUTION— 


10% solution, 1.0 Bim. (6.5 mEg. of 
calcium in 10 cc. sterile solutioh). 


i 


MORTON GROVE, ILLINOIS 


Pharmaceutical Products Division of BAXTER LABORATORIES, INC. 
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RELAXES BOTH MIND AND MUSCLE 


For anxiety, tension 
and muscle spasm 
in everyday practice. 


® well suited for prolonged 
therapy 


= well tolerated, relatively 
nontoxic 


® no blood dyscrasias, liver 
toxicity, Parkinson-like syndrome 
or nasal stuffiness 


® orally effective within 
30 minutes for a period of 
6 hours 


WITHOUT IMPAIRING MENTAL OR PHYSICAL EFFICIENCY 


Miltown 


_ tranquilizer with muscle-relaxant action 


dicarbamate — U.S. Patent 2,724,720 


Supplied: 400 mg. scored tablets 
200 mg. sugar-coated tablets 


Usual dosage: One or two 
400 mg. tablets t.i.d. 


Literature and samples available on request 


WwW) WALLACE LABORATORIES 
New Brunswick, N. J. 


“Ce 
| 
| 
| 
| 
| 
TO 
% 
INTRODUCED 
CM-5109 
LABORATORIES 
a 
| 


Contents * August 1957 


VOLUME NINETY-FOUR NUMBER TWO 


Management of Visible Hemangiomas 
Harry M. BLackFIELD, FRANCES A. Torrey, WILLIAM J. Morris AND 
BertTRAM V. A. Low-BEER 

Problems in Diagnosis Associated with Obstructive Neonatal Jaundice . 


WiLutiAM J. Norris AND DANIEL M. Hays 


Repair of Large Omphalocele Defects—Simplified Method 


Harry E. Peters, Jr. 


Management of Hypertrophic Pyloric Stenosis at the Los Angeles Childrens Hos- 
pital. A Review of 1,422 Cases. 


WituiaM F. Potitock, WiLL1AM J. Norris AND H. EArt GorDON 


Enteric Reconstruction of the Esophagus in Children . 


RoLanpb D. PINKHAM 


A Review of 155 Gastric Resections in Private Practice from 1946 to 1956 . 


Davip METHENY AND VERNON O. LUNDMARK 


Management of Massive Hemorrhage from Peptic Ulcer 


Epwarbp N. Snyper, Jr. AND CLARENCE J. BERNE 


These papers were read at the Twenty-eighth Annual Meeting of the Pacific Coast 
Surgical Association, held in Palm Springs, California, February 3-6, 1957. 


On August Ist we moved to 
11 East 36th Street, New York 16, N. Y. 


313 


321 


33! 


335 


350 


357 


368 


— 
3 
7 


: 
pra b | e Mm = How to assure more efficient healing of and improved 


to new 


skin flaps following radical mastectomy. technics 
in surgery 


a 
; S 0 | Ul t i 0 il s Use continuous suction negative pressure ° 


and dress with Aeroplast. °® 

The suction technic prevents subcutaneous serum 
collections and sucks the flaps tightly against 
underlying tissues, thus hastening the development of 
collateral blood supply. For maximal efficiency, 
Aeroplast is applied to the operative field as well as the 
drain tube wounds, after suturing and establishment 
of suction—thus assuring 1) airtight closure and 

2) mirimal risk of infection because dressing changes 
are seldom needed. Added advantage: the patient 

is more comfortable since the arm is not immobilized 
or the chest tightly bound. 


Aeroplast plastic surgical dressing is a versatile 
instrument which the imaginative surgeon can use 
to solve other difficult or unusual dressing problems. 


For successful use of Aeroplast, the aerosol con- 
tainer should be held at least 10 or 12 inches away 
from the area to be dressed. Then spray it on lightly 
—just a swish over the wound—and let it dry for 
30 seconds. Apply two more times, still allowing 
sufficient time for drying and still at a distance of 
10 or 12 inches. Don’t expect to see a heavy, thick 
film. Three, light quick sprays form a film which, 
although transparent and barely visible, is an effi- 
cient surgical dressing and bacterial barrier. 

If hemostasis is incomplete, a single layer of 
gauze may be placed along the incision while the 
first spray of Aeroplast is still sticky. Then continue 
technic as above. 


Use of Aeroplast in both operative and traumatic surgery has been 
widely documented. May we send you reprints and literature? 
AEROPLAST CORPORATION, 420 DELLROSE AVENUE, DAYTON 3, OHIO 


*AEROPLAST~— plastic surgical dressing 
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_ PRODUCT INFORMATION 


-—NOLUDAR ‘focne’ 


sedative-hypnotic 


—_Noludar is a mild sedative-hypnotic with 
moderately prompt onset and short duration of action. 

~~ Lt is not a barbiturate, but a piperidine derivative; 

chemically, it is 


PROPERTIES: Noludar produces refreshing sleep with little 
- likelihood of "hangover" on awakening. Sleep is usually 
__ induced within 4% to 1 hour, lasting for 6 to 7 hours. 
Therapeutic doses of Noludar are, as a rule, well tolerated. 


INDICATIONS: Relief of nervous insomnia and daytime tension. 


DOSAGE: For nervous insomnia, 200 mg at bedtime; if 
necessary, another 100 mg may be given after 1%-to-2-hours. 
For daytime tension, 50 mg three to four times daily. 


SUPPLY: Noludar is available in scored tablets of two 
~ gtrengths — 50 mg for sedation and 200 mg for insomnia — 
_and in a palatable, cordial-flavored elixir, 50 mg per 
teaspoonful (5 cc). Tablets, 50 and 200 mg, bottles of 
__—100;—elixir, bottles_of 16-oz. 


—Noludar®-- brand of methyprylon 


Hoffmann-La Roche Inc + Nutley 10 ° New Jersey 


| 

ty 
i | | 
| 
| : 
| 
| 
4 
; 
i 
| 


drenosem 


SALICYLATE* 


(Brand of carbazochrome salicylate) 


The reports of numerous investigators have established the effectiveness of 


Adrenosem Salicylate in the control of bleeding. It has been used prophylactically 


and therapeutically in virtually every operative procedure. Following are some of the 


procedures and conditions where its usefulness has been demonstrated: 


Tonsillectomy, adenoidectomy and nasopharynx surgery 
Prostatic, bladder and transurethral surgery 

Excessive postpartum bleeding and uterine bleeding 
Thoracic surgery 

Plastic surgery 

Gastrointestinal bleeding 


*U.S. Pat. 2581850; 2506294 


ALSO: 

idiopathic purpura 
Epistaxis 

Retinal hemorrhage 
Hematuria 
Hemoptysis 

Familial telangiectasia 
Pulmonary bieeding 


Metrorrhagia and 
menorrhagia 
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SALICYLATE 


Adrenosem Salicylate is useful in every operative proce- 
dure where bleeding and oozing are problems. This hemostatic 
agent controls blood loss by maintaining normal capillary 
permeability. and by promoting the retraction of severed 
capillary ends. 


One clinician states: “At the recommended dosage levels 
there are no contraindications. Patients treated for more than 
two years show no toxic effects attributable to the drug.””! 


Adrenosem Salicylate is supplied in 


Ampuls 
Tablets 


Vaginal hysterectomy. 
With Adrenosem. Note dry field. 


S. E. MASSENGILL COMPANY 
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To avoid the discomfort of distention 


URECHOLINE. 


CHLORIDE 


(BETHANECHOL CHLORIDE) 


Prophylactic use of URECHOLINE Tablets considerably 
simplifies the management of postoperative abdominal 
distention. Clinical studies! show improved gastro- 
intestinal tone and increased peristalsis with expulsion 
of flatus (often within thirty minutes), following oral 
administration of 10 to 20 mg. three to four times 
daily. In difficult cases, subcutaneous injection increases 
the number of successful responses. 


Other indications: postoperative and postpartum 
urinary retention, hexamethonium-induced side effects, 
and megacolon. 


Supplied: 5 mg. and 10 mg. tablets, bottles of 100; 1-cc ampuls, each containing 5 mg. of 
URECHOLINE Chioride. 


Reference: 1. Stafford, C. E., Kugel, A. 1., and Dederer, A.: Surg. Gynec. & Obst. 89:570, Nov.1949. 
URECHOLINE !8 A TRADEMARK OF MERCK @ CO., INC. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., Inc... PHILADELPHIA 1, PA. 
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1. Miller, J. M.; Surmonte, J. A.; Ginsberg, M., and Ablondi, 
F. B.: Streptokinase Intramuscularly in the Treatment of Infec- 
tion and Edema. (Scientific Exhibit) Postgraduate Medicine 
Vol. 20, No. 3: 260-267 (Sept.) 1956. 


Posteraduate 


Viedicine 
“OBSERVATIONS ON THE INTRAMUSCULAR USE OF STREPTOKINASE? 


1. Most patients showed beneficial clinical effect after 24 hours. 
2. No aggravation of infection. 

3. No delay in wound healing. 
4 


. Ten per cent of patients had temperature rise of 2 to 3° F., easily controlled 
by medication. 


5. No changes in peripheral blood picture. 

6. No significant alteration of prothrombin time. 

7, No fibrinolysis.t 

8. Some pain and tenderness at injection site in about 60 per cent of cases. 
9. No hemorrhage, hematoma or petechiae. 

10. No granulomas at injection site. 


11. No chills, cyanosis or allergic reaction. 


DOSAGE 


Five thousand units of streptokinase in 0.5 cc. of physiologic saline administered 
intramuscularly twice a day for at least six doses. Treatment may be continued 
longer if necessary. It may be given preoperatively where considerable edema is 
expected postoperatively. 


PRECAUTIONS 


1. An antibacterial drug must be given with the intramuscularly administered 
streptokinase. 


2. Streptokinase should not be given to patients known to have defects in the clot- 
ting mechanism.” 


tNo fibrinolysis detectable in circulating blood stream. 


VARIDASE 


Streptokinase Streptodornase Lederle. 


INTRAMUSCULAKR 


VARIDASE Intramuscular provides remarkable control of inflammation in many 
different types of lesions, simple or infected, including abscesses, cellulitis, 
epididymitis, hemarthrosis, sinusitis, and thrombophlebitis. 


VARIDASE Intramuscular (Water Soluble—No Oil) —Simple mixing instructions 
are included in the package literature. 


Administration: INTRAMUSCULAR, deep in the upper, outer quadrant of the 
buttock. 


LEDERLE LABORATORIES DIVISION. AMERICAN CYANAMID COMPANY, PEARL NEW YORK 
eg. U. S. Pat. Off, 
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IN YOU COME... (Compact, one-case unit) 


with the Kodascope Pageant Sound Projector 


Count on the Model 7K4 Pageant for brilliant screenings— 
plus ease of operation and maintenance. Auxiliary Kodak 
Microphone permits comments during showing of film; entire 
optical system is Lumenized; and the Kodak Projection Ektanon 
J/1.6 Lens has a built-in field sharpener assuring needle-sharp 
images, corner to corner. With 2-inch //1.6 lens, 750-watt 
lamp, fully baffled 8-inch speaker, 1600-foot 
Kodascope Reel, $459 list. See your Kodak 
photographic dealer or write 


EASTMAN KODAK COMPANY 
Medical Division, Rochester, N. Y. 


Price is list and is subject to change without notice. 


Serving medical progress through Photography and Radiography 
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A PRACTICAL ADVANCE 


Neraval 


SODIUM 


in thiobarbiturate anesthesia 


e for oral surgery and related E.N.T. procedures 


e outpatient clinic surgery e office instrumentation and biopsy 
e psychiatric electronarcosis and other treatments 


e orthopedic and fracture procedures in the clinic 


and many other situations 
in which advantageous use can be made of 
**...the shortest-acting thiobarbiturate so far....’’* 


NE-J-167 
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for its briefer action and 


..-distinetive among thiobarbiturates 


lesser tendency to accumulation 


NERAVAL is detoxified and eliminated faster than thiopental 
or thiamylal.’* With NERAVAL, therefore, there is prompt, 
lucid awakening and a more rapid, notably more complete 
recovery than with other intravenous anesthetics.**** 


This characteristically swift NERAVAL recovery renders 
thiobarbiturate anesthesia pleasant for the patient and 
practical for the physician. For the patient—less postoperative 
“hangover” depression and incapacity ; for the physician— 

less need of postanesthetic supervision and attention.*** Use of 
NERAVAL simplifies the procedure and makes it more widely 
convenient for medical practice. 


Since NERAVAL has lower milligram potency than earlier 
thiobarbiturates, it permits very quick lightening of anesthesia 
and requires higher dosage for equivalent anesthetic effect. 


Packaging: 


NERAVAL Sodium Sterile Powder: 
vials of 1 Gm. and 2 Gm., boxes of 6 and 25; 


vial of 5 Gm., boxes of 1 and 25. 


SCHERING CORPORATION 


Bloomfield, 


New Jersey 
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VITALLIUM 


IN RECONSTRUCTIVE SURGERY 


Custom-made Vitallium appliances are serv- in the field of rehabilitation is at the service 
ing many useful purposes in reconstructive of surgeons who may have difficult cases in 
surgery. The items illustrated here have need of reconstruction. It is recommended 
been made to the specifications of individual that the surgeon consult Austenal when he 
surgeons. Austenal’s 20 years of experience contemplates the design of such an appliance. 


MECHANICAL KNEE 
One of several designs custom made 


to replace the knee and restore function 
and mobility. 


MID-SHAFT FOR HUMERUS- 


A bone replacement that restores sta- 
bility and motion. 


MECHANICAL ELBOW 


A hinged prosthesis and complete 
restoration of distal humerus and 
proximal ulna. 


Each is designed to fit a specific..con- 
dition. Restores articular surface and 
portion of shaft. 


ULNA REPLACEMENT. 


Indicated in cases of multiple fraction 
of condylar section, or ‘its complete 
destruction. Restores mobility. 


One of many designed by surgeons to 
meet individual requirements where 
standard designs do not fit. 


® By Austenal Laboratories, inc. 
URGICAL 


AUSTENAL, INC.ibivision 


EAST 39th STREET + NEW YORK 16, N.Y. 
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for severe infections 
new, lifesaving 


FURADANTIN 


BRAND OF NITROFURANTOIN 


Intravenous Solution 


\ 


often rapidly effective 


@ in bacteremia, peritonitis, and 


other bacterial infections as 
of postoperative wounds and 


abscesses, when the. organism 


is susceptible to Furadantin 


@ in severe genitourinary tract 
infections when the patient is 


unable to take Furadantin per os 
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Case Summaries 


Sex; Age; 
Disease Treated 


M;; chronic cystitis, 
pyelonephritis 


F; chronic pyuria 
with fever 


F; 39; 
pyelonephritis 


M; 79; 
bacteremia 


F; 
probable bacteremia 


M;; pyelitis, probable 
bacteremia, chills 


Bacteremia 


M; empyema and 
post-surgical wound 
infection 


M; 75; acute 
pyelonephritis 


F; 77; cystitis, — 
atypical pneumonia 


F; furunculosis 


Representative cases of severe urinary tract and extra- 
urinary tract infections in which intravenous adminis- 
tration of Furadantin achieved clinical and bacterio- 
logic cure or marked improvement in a high percentage. 


Causative Coexisting 
Bacterium Disorder 


Ps. aeruginosa 


in urine 

E. coli 

in urine 

Ps. aeruginosa Staghorn cal- 
in urine culus, right 
E. coli Post- 


in urine 


month before 


bus in urine 


(Not stated) Diabetes 
mellitus 


M. pyogenes Post-pyelone- 
var. aureus phritis 
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FURADANTIN LV. 


Furadantin 
Dosage 


180 mg. daily, 
3 days 


180 mg. daily, 
4 days 


180 mg. b.i.d., 
2 days 


180 mg. daily, 
3 days 


180 mg. daily, 
3 days 


Result of 
Treatment 


Cured 


Cured 
Cured 


Cured 


Cured 


Cured 


Inconclu- 
sive, blood 
culture 
negative 


Improved 


Cured 


Cured 


Markedl 


Remarks 


Resistant to broad spectrum anti- 
biotics and sulfonamides. In 3 days, 
afebrile; urinary frequency, urgency 
gone, urine culture negative. 


Resistant to penicillin and sulfona- 


mides. In 4 days, “‘afebrile and infection 


cleared,” urine culture negative. 


Organism resistant in vitro to 
Furadantin. Changed to oral form 
after 3 days on L.V. 


36 hours post-op.temp. 106.4°. 
Remission of fever 16 hours after 
starting Furadantin I.V. Negative 
urine culture in 5 days. 


Antibiotics for 2 weeks. Added oral 
Furadantin 4 days. Patient semi- 
comatose when Furadantin 
started. Afebrile in 24 hours. Urine 
culture sterile at 14th day. 


When Furadantin I.V. started temp. 
104°. In 24 hours, temp. 99°. 
Previous treatment included peni- 
cillin, streptomycin and sulfonamide 
for 5 days each. Patient discharged 
on oral Furadantin for 5 days. 
Returned to clinic with negative 
urine. 


“Patient had been resistant to 
penicillin and streptomycin.” 

Chlortetracycline given inter- 
currently with Furadantin I.V. 


Previous streptomycin and INAH, 
pneumonectomy. Empyema and 
wound infection with Pseudomonas. 
After Furadantin I.V. temp. normal, 
wound improved. Continued on oral 
Furadantin. 


Temp. 103° reduced to normal, urine 
clear and patient discharged in 2 
days. “. . . without Furadantin 
L.V.... probably would have died.” 


Penicillin-dihydrostreptomycin 

5 days previous. Temp. 104.4° to 
normal 24 hours after Furadantin 
L.V. instituted. 


Continued elevation in temp. (100-101°) 


for 10 weeks in spite of intensive 
antibiotic therapy. Temp. dropped 
slowly to normal on Furadantin I.V, 
and no new furuncles developed. 


j= 
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FURADANTIN Intravenous Solution 


DOSAGE AND ADMINISTRATION: Furadantin Intravenous Solution contains 
0.6% Furadantin, dissolved in polyethylene glycol 300. Each 10 cc. ampule con- 
tains 60 mg. of Furadantin. The solution is sterile and must be dissolved aseptically 
in a sterile diluent prior to use. 


The recommended diluent is 5% dextrose solution. Furadantin Intravenous Solu- 
tion is compatible with normal saline and % M sodium lactate solutions, but these 
should be used only when definitely indicated because of the possibility of further 
disturbing an already upset electrolytic balance. Administer as an intravenous drip 
at a rate indicated for the patient’s general condition and age. The suggested 
dosage is 5 to 7 mg. per Kg. body weight (2.2 to 3.2 mg./lb.) per 24 hours in 2 
divided doses. The single dose of Furadantin Intravenous Solution for the average 
adult is 30 cc. (3 ampules or 180 mg.) in at least 500 cc. of diluent. If tolerated, 
this is repeated so that 2 such doses (360 mg.) are given over 24 hours and con- 
tinued for 7 days, if necessary. Following are average dosage schedules: 


Weight of Patient Size of Single Dose Minimal Amount of Diluent 
120 Ibs. or over (54 Kg.) | 30 cc. (3 amp.) = 180 mg. | 500 cc. 
80 to 120 lbs. (36-54 Kg.) | 20 cc. (2 amp.) = 120 mg. | 350 cc. 
40 to 80 Ibs. (18-36 Kg.) | 10 cc. (1 amp.) = 60 mg. 175 ce. 


In urinary tract infections, the intravenous form may be replaced by the oral 
_ dosage form of Furadantin when sufficient improvement has resulted and patient 
can take medication orally. 


SIDE REACTIONS: Nausea or emesis may occur occasionally. These are often 
minimized by a decrease in dose rate. Sensitization occurs rarely in the form of 
urticaria or an erythematous, maculopapular rash. This may be controlled by dis- 
continuing treatment immediately and employing the usual measures such as 
epinephrine, antihistaminics or adrenocorticosteroids. Occasionally patients may 
show minor side reactions such as headache or malaise. No stomatitis, colitis, 
proctitis, anal pruritus, monilial superinfection, staphylococcic enteritis or renal, 
hepatic or hemic toxicity have been reported. 


With intravenous administration, it is important to be alert to the possibility of 
central nervous system effects such as muscular twitching or spasticity. Should 
this occur, calcium gluconate should be administered intravenously and Furadantin 
discontinued. Adequate amounts of vitamin B complex and vitamin C should be 
supplied to the patient on intravenous Furadantin therapy. 


SUPPLIED: Sterile 10 cc. ampules (60 mg. Furadantin each), box of 12. 


NOTE: Furadantin Sensi-Discs (100 mcg.) for sensitivity testing are available 
from the Baltimore Biological Laboratories. Materials and instructions for serial- 
tube dilution tests may be obtained from the Medical Director of Eaton Labora- 
tories. To simplify sensitivity testing with Furadantin and to provide maximum 
reproducibility and reliability, Eaton Laboratories has prepared a new booklet, 
“Bacterial Sensitivity Testing with Furadantin and Furacin,” copies of which may 
also be obtained by writing to the Medical Director. 


For oral administration in the treatment of genitourinary tract infections: 
Furadantin tablets, 50 and 100 mg.; Furadantin Oral Suspension, 25 mg. per 5 cc. tsp. 
NITROFURANS-a new class of antimicrobials—neither antibiotics nor sulfonamides 


PRODUCTS OF EATON RESEARCH—EATON LABORATORIES, NORWICH, N. Y. 


\ ! 


NEW SEARLE RESEARCH PRODUCT 


ZANCHOL 


(brand of florantyrone) 


Synthetic Biliary Abstergent Fills an Important Postcholecystectomy Need 


The excellent results with Zanchol in pa- 

tients whose gallbladders have been re- 

ede & moved have been most pronounced in two 

-photomicrographs'’ phases of management: 


showing daily changes in 


1. Early—Zanchol in Postoperative Care. 
drainage in a pos poe” ej Zanchol increases the volume and fluidity 
cholecystectomized patient. FRM 5 de of bile, at the same time changing its color 

a el to a clear, brilliant green. The greatly im- 
proved abstergent cleansing action of the 
bile is noted in its ability to keep the T 
tubes clean! without rinsing in most cases. 


2. Late—Zanchol in Postcholecystectomy 
Syndrome. By improving the physico- 
chemical properties of bile and increasing 
its flow, Zanchol acts to eliminate biliary 
stasis and sharply reduce or eliminate bil- 
iary sediment. The drug may be employed 
in both prophylaxis and therapy of the post- 
cholecystectomy syndrome. 


Medical Indication for Zanchol 


- This includes the treatment of patients 
with chronic cholecystitis for which surgery 
is not required or may be impossible for 
any reason. 


Dosage: one tablet three or four times 
daily. 

Supplied: Zanchol is available in tablets 
of 250 mg. each. 

G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 
*Trademark of G. D. Searle & Co. 

1. McGowan, J. M.: Clinical Significance of Changes in 


Common Duct Bile Resulting from a New Synthetic 
Choleretic, Surg., Gynec. & Obst. 103:163 (Aug.) 1956. 


SEARLE 


of Zanchol 
Second day, after Third 
nird day 
Zanchol administration 
Ast 
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akes For CHEMICAL DISINFECTION OF SHARP 
SURGICAL 
You can rely on INSTRUMENTS 


B-P FO RMALD FHYDE : Used as directed, it will not in- 
jure keen cutting edges, points 

GERMICIDE to of hypodermic and suture 

Sidi needles, scissors and other 

or otherwise damage metallic 
KILL vegetative pathogens and spore 
KILL formers within 5 minutes.* ANSWER towards keeping 
sane = annual costs for solutions and 

spores themselves within 3 and 

ours. repairs at a minimum. May be 


used repeatedly if kept undi- 
KILL tubercte bacitli within § minutes.* ‘tutedend tees of foreign matter. 


*Comparative chart sent on request 
ay. Ask your dealer 
*Trademark of Sindar Corp. 
SUGGESTION! B-P CONTAINERS are all 


especially designed for convenience in con- 
junction with the use of B-P GERMICIDE. 


PARKER, WHITE & HEYL, INC. 


Danbury, Connecticut, U. $. A. 


Aartene 


WOUND HEALING Uy, 


An increasingly popular wound dressing 
technic that provides marked clinical 
advantages and greater patient comfort 


CHECK THESE HIGHLIGHTS... 


@ Nature of special weave serves to block capil- eT 
lary penetration into the substance of the fab- *Reg. U.S. Pat. Off. 
ric, thus tending to aid and hasten tissue repair 
... pain and bleeding are greatly reduced when 


dressing changes are called for. 

@ This scientifically developed fabric provides de- 
sired permeability which permits adequate 
drainage ... tissue granulations are normally WRITE FOR SAMPLE and clinical reprint 
characterized by smooth, red and velvety ap- 
pearance. 


@This non-grease fabric has an extremely low 
coefficient of friction, thus exerting a minimal 
irritating effect when applied in direct contact 
to the wound surface . . . indicated in burns, 
granulating areas, surface wounds, donor skin 
graft sites and allied conditions. 


WINCHESTER MILLS, INC. 120 West 42nd St. New York 36, N. Y. 


SURGICAL PABRIC 


describing technic of application. 
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NEW INTRAMUSCULAR IRON PROVIDES 
PRECISION THERAPY, PROMPT RESPONSE 


IMFERON,® the new intramuscular iron-dextran 
complex, was introduced to American hematol- 
ogists at the Sixth International Congress of 
the International Society of Hematology held 
in Boston, August 27 to September 1, 1956. 
Recent experience from over 6 million injec- 
tions has shown that this iron preparation is 
easy to administer, notably free from toxic ef- 
fects, quickly absorbed and productive of rapid 
hematologic and clinical improvement. It has 
been termed “...the only therapeutically effec- 
tive iron preparation for intramuscular use....’” 


IMFERON meets the need for a safe, effective 
agent when parenteral iron is preferable for 
‘patients with iron deficiency anemia who are 
resistant or intolerant to oral iron, those with 
depleted iron reserves and those who require 
rapid restoration of hemoglobin, e.g. last tri- 
mester of pregnancy. 


Previous parenteral iron preparations were 
unsatisfactory because of toxicity, pain on 
injection, or because they contained insufficient 
iron. IMFERON contains the equivalent of 5 
per cent elemental iron. It is more stable than 
iron saccharate both in vitro and in vivo and 
does not precipitate in plasma over a wide pH 
range. It is isotonic with tissue fluids and has 
a pH of 5.2 to 6.0° Utilization for hemoglobin 
formation is almost quantitative. 


Precision Therapy with IMFERON: Before treating 
a patient with IMFERON, total iron requirement 
is calculated by formula or determined from a 
convenient dosage chart. Then appropriate 
amounts of IMFERON are injected daily or 
every other day, until the total calculated 
required amount is given. 


Iron Deficiency Anemia of Infancy: IMFERON pro- 
vides a convenient safe means for restoring 
hemoglobin levels and iron reserves in anemic 
infants. Excellent results were obtained by 
Gaisford and Jennison? with IMFERON in 100 
iron-deficient infants. From a pretreatment 
average of 54.5 per cent, hemoglobin levels 
rose to 87 per cent 10 weeks after the start 
of therapy. 


References: (1) Brown, E. B., and Moore, C. V., in 
Tocantins, L. M.: Progress in Hematology, New York, 
Grune & Stratton, Inc., 1956, vol. I, p. 25. (2) Gais- 
ford, W., and Jennison, R. F.: Brit. M. J. 2:700 (Sept. 
17) 1955. (3) Wallerstein, R. O.: J. Pediat. 49:173, 
1956. (4) Sturgeon, P: Pediatrics 18:267, 1956. 
(5) Jennison, R. F,, and Ellis, H. R.: Lancet 2:1245 
(Dec. 18) 1954. (6) Scott, J. M., and Govan, A. D. T.: 
Brit. M. J. 2:1257 (Nov. 27) 1954. (7) Grunberg, A., 


LAKESIDE 


2I 


Clinical improvement paralleled this response. 
Premature infants and surgical cases were 
similarly benefited. IMFERON gave “...all the 
advantages of transfusion or intravenous ther- 
apy without the disadvantages.”” There were 
no side effects in any of the infants treated. 
Wallerstein® confirmed these results, furnishing 
evidence that IMFERON is well absorbed and 
appears in the bone marrow 12 to 24 hours 
after injection. Results are equal to those with 
intravenous saccharated iron oxide without the 
unpleasant side effects. Sturgeon‘ showed that 
the first year’s iron requirements in infancy can 
be supplied with three injections of IMFERON. 


Iron Deficiency Anemia of Pregnancy: Nausea pre- 
cludes oral iron therapy in many anemic preg- 
nant women. In those with severe anemia who 
are first seen late in pregnancy, prompt 
hemoglobin regeneration is unobtainable with 
oral iron. IMFERON produced prompt hemo- 
globin responses in anemia of pregnancy,”* the 
results being similar to those obtained with 
intravenous saccharated iron oxide. Side effects 
were virtually absent with IMFERON.”® 


Resistant Hypochromic Anemia: Patients who do 
not respond to oral iron, those who cannot take 
oral iron and those with gastrointestinal pathol- 
ogy respond well to injections of IMFERON.”™ 
While oral iron is of little value in treating 
the anemia of rheumatoid arthritis, IMFERON is 
“,..as beneficial as intravenous iron and easier 
to administer.” 


Present Studies:' Published reports and recent 
findings of clinical investigators confirm the 
effectiveness and safety of IMFERON for hemo- 
globin regeneration and creation of iron stores. 
More than 70 studies are now being completed 
in the United States. Reports stress prompt 
hemoglobin response, ease of administration 
and freedom from side effects. Clinicians desir- 
ing additional information should request 
Brochure No. NDA 17, IMFERON, Lakeside 
Laboratories, Inc., Milwaukee 1, Wisconsin. 


and Blair, J. L.: A.M.A. Arch. Int. Med. 96:731, 
1955. (8) Millard, J. B., and Barber, H. S.: Ann. 
Rheumat. Dis. 15:51, 1956. (9) Baird, I. M., and 
Podmore, D. A.: Lancet 2:942 (Nov. 6) 1954. 
(10) Cappell, D. F; Hutchinson, H. E.; Hendry, E. B., 
and Conway, H.: Brit. M. J. 2:1255 (Nov. 27) 1954. 
(11) Stevens, A. R.: A.M.A. Arch. Int. Med. 96:550 
1956. 


IMFERON® IS DISTRIBUTED BY LAKESIDE LABORATORIES, INC., UNDER 
LICENSE FROM BENGER LABORATORIES, LIMITED. AVAILABLE IN 2-CC. 
AND S-CC. AMPULS THROUGH YOUR REGULAR SUPPLIERS. 


Oh the 


of 


Oatmeal 


Carbohydrate 


IN POSTSURGICAL NUTRITION 
oatmeal finds a well-merit- 
ed place as soon as feed- 
ings no longer need be 
limited to clear liquids. Its 
high nutrient value and 
blandness aid in rapid, un- 
eventful re-alimentation. 


One of the distinguishing characteristics of oats 
is its relatively lower content of carbohydrate 
and its higher content of protein, when compared 
with other whole-grain cereals.! An important 
feature of the carbohydrate of oatmeal is its 
mode of utilization by the body. 


Because it consists mainly of slowly available 
polysaccharides with relatively minor amounts 
of dextrins and simple sugars, the carbohydrate 
of oatmeal does not tend to cause a sudden, 
sharp increase in blood sugar. Instead, the com- 
plex carbohydrate molecules gradually release 
glucose into the blood stream and thus provide 
energy on a more sustained basis. Oatmeal is 
therefore logically recommended as an excellent 
breakfast dish for diabetics.” 


The carbohydrate content of oats is almost 
completely digested and utilized. Cellulose, or 
cellulose-like material, representing only about 2 
per cent of rolled oats in the dry form, provides a 
gelatinous residue which serves advantageously 


as nonirritant bulk in the lower intestine. . 


Whether eaten for therapeutic reasons during 
illness or for a good sturdy breakfast every day, 
oatmeal and milk (skim or whole) assures high 
biologic quality protein, vitamins, and essential 
minerals, in addition to ease of nutritional 
utilization. 


Quaker Oats and Mother’s Oats, the two 
brands of oatmeal offered by The Quaker Oats 
Company, are identical. Both brands are avail- 
able in the Quick (cooks in one minute) and the 
Old-Fashioned varieties which are of equal nutri- 
ent value. 


1. Kent-Jones, D.W.: Modern Cereal Chemistry, ed. 3, The North- 
ern Publishing Co., Liverpool (1939). 


2. Heupke, W., and Kolb, A.: Mechanism of the Beneficial Action 
of Alimentation of Oats in Diabetes, Deutsche Ztschr. Verdau- 
ungeskr. 13:111 (1953). 


The Quaker Oats @mpany 


CHICAGO 
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Gudebrod OFFER 


QUALITY CONVENIENCE 


Dri-Pak® sutures with Mintrau- 
matic® Needle, sterile, in dry 
envelopes. 


Sr A Complete Line of Silk or 
Cotton Sutures 


Ww The Most Convenient and 
Most Modern Packaging 


Dri-Pak® sutures, silk or cotton, 
Sterile, in tubes. 


Add to these the full 
Gudebrod line of sterile 


and non-sterile sutures— 


plus Gudebrod specialties 


—and every operating 


room need for non-absorb- 
able sutures is fulfilled. 


® 
Dri-Pak® sutures, 
cut lengths or ligature reels, sterile, 
on reels, in dry envelopes. 


WwW Superior Handling Qualities 
for the Surgeon 


Xe Simpler Procedures for the 
Operating Room Supervisor 


sutures, on Rubber tubes or spools, 


Champion Silk sutures or Cotton 
non-sterile. 


Gudebrod sros. SILK CO., INC. 


Surgical Division: 225 West Executive Offices: 12 South 
34th St., New York 1, N. Y. 12th St., Philadelphia 7, Pa. 


CHICAGO ° BOSTON ° LOS ANGELES 
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MORCH PISTON RESPIRATOR 


For continuous mechanical hyperventilation 


(As described in Armamentarium Vol. Il—No. Vill) 
Ask for your copy 


A simple, dependable unit, especially 
valuable in prevention of paradoxical 
respiration in crushing injuries of the 
chest; also in postoperative respira- 
tory insufficiency, poliomyelitis, brain 
injuries, barbiturate poisoning. Blows 
humidified air into patient's lungs, 
with or without added oxygen. Ex- 


halation valve prevents re-breathing. 
Only two simple adjustments—for 
rate and volume. Hand bellows for 
continuous operation in case of 
power failure or while transporting 
patient. Compactly assembled in 
clear plexiglas case, on rollers. 


AS-1665—Each (with two exhalation valves) $1,290.00 


MORCH SWIVEL 


TRACHEOSTOMY TUBE 


(for use with MORCH 
PISTON RESPIRATOR) 


Modified standard Jackson trachea tube with 
swiveling T-piece for reliable connection be- 
tween tracheostomy tube and respirator. Pre- 
vents inadvertent rotation and twisting of 
. does not reduce airway at any 
permits easy aspiration of secre- 
tions. May be boiled or autoclaved. Tube Size 
4 (BE-214) and Tube Size 6 (BE-216) Each 
$20.50; Tube Size 8 (BE-218) Each $22.50. 


tube . . 
point... 


a CO. 


eummmm330 South Honore Street 
Chicago 12, Illinois 
Dallas * Houston * Los Angeles ° Rochester, Minn. 
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avon) puts color into catheters 


NEW COLOR CODED CATHETERS 


easy to sort... 
select... 


recognize at 
a glance... 


@ NELATON (solid tip) 
@ ROBINSON 

@ WHISTLE TIP 

@ OXYGEN 


Save time, money. Increase safety and efficiency in operating room, 


ward and central supply 


The four most widely used rubber catheter glance, thus assuring operating room safety. 
styles are now available in distinctive colors Davol Color Coded Catheters are of the same 
that guarantee immediate recognition. high standard of quality that distinguishes all 
O. R., Ward and Central Supply personnel Davol Surgical and Hospital Products...and 
can pick the right color coded catheter at a are available at no increase in cost. 


Order From Your Davol Hospital Supply Wholesaler avon] RUBBER COMPANY provivence 2. r.1 
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MORE NEW 
CONDUCTIVE RUBBER ACCESSORIES 
by > 


for greater 
assurance of 


hospital safety 


New additions to the line of Davoue products for operating room use 


REBREATHING BAGS (WITHOUT INSERT) REBREATHING BAGS COMPLETE WITH IN- 

— in five capacities (1, 2, 3, 4 or 5 liters), SERTS — in six capacities (42, 1, 2,3, 4o0r5 

with or without bottom inlet. liters), neck openings of 42” to 1%”, avail- 
able with or without bottom inlet. 


NECK INSERTS ONLY FOR REBREATHING INHALER TUBES— 18”, 24” and 34” Tubes 
BAGS — in five sizes from 1" to 1%”. with 7/8” and 1” openings. 


CONDUCTIVE RUBBER ACCESSORIES HAVE THESE ADVANTAGES: 


* New Davol formula assures conductivity and vastly improved durability of operating 
room items. 


¢ Greater tensile strength plus increased flexibility. 
¢ Longer life. Can be sterilized repeatedly without loss of improved properties. 
¢ Colorfast — non-bleeding — will not stain. Glass-smooth surface. 
e All items meet the recommendations of the National Fire Protection Association, (N.F.P.A. 
Standard No. 56) 
RUBBER COMPANY 


® PROVIDENCE 2, R.1. Available at your hospital supply dealer 
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ELECTROSURGICAL UNITS 


Ask particularly about the latest and finest 
of all Bovies—the Model “AG” Bovie 
Electrosurgical Unit, the one and only unit 
featuring both tube and spark-gap cutting, 
each in ependent of the other! Ask about 
the “AG” Bovie’s four specialized cutting 
currents . . . effective hemostasis without 
the uncertainties of current blending . . . 
completely automatic spark-gap adjust- 
ment . . . dependable standardization of 
ower-settings for all techniques! 
y all means, ask us to send you, 
without obligation, our latest de- 
scriptive brochure. 


ALSO AVAILABLE: THE L-F 
EXPLOSION-PROOF FOOTSWITCH 
=~ for use with Bovie Units 


THE LIEBEL-FLARSHEIM CO., CINCINNATI 15, OHIO AJS | 


Please send (without obligation) your latest iJlustrated bro- ‘ 
chure on the Model “AG” Bovie Electrosurgical Unit to: ; 

NAME 

ADDRESS. 

CITY/STATE. 

0 CHECK HERE if free appraisal of older equipment is wanted. 
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for faster and higher 


initial tetracycline blood levels 


now ...the new phosphate complex of tetracycline 


SUMYCIN 


Squibb Tetracycline Phosphate Complex 


the broad clinical spectrum of SUMYCIN against pathogenic organisms 


Large Viruses | Richettsias 


*SUMYCIN® IS A SQUIBB TRADEMARr 


Shigella 


Gram Negative Bacteria Gram Positive Bacteria 


Coliforms Hemophilus Streptococci | Staphylococci | Pneumococci | Spirochetes Enteneste Actinomyces 


SUMYCIN 
the new phosphate complex of tetracycline 


SUMYCIN 
a single antibacterial antibiotic 


SUMYCIN 
a well tolerated antibiotic 


SUMYCIN 
a true broad spectrum antibiotic 


Minimum adult dose: 1 capsule q.i.d. 

Each Sumycin capsule contains the equivalent 
of 250 mg. tetracycline hydrochloride. — 
Botties of 16 and 100. 


Squibb Quality —the Priceless Ingredient 


oe 
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AMERICAN 


STERILIZER 


Eries>Pennsylvania 


Your copy of Accessory 
Brochure C-183 is avail- 
able upon request. 


Narrow Table Attachment for infant surgery and head and 
neck surgery permits surgeon ideal proximity to operative site. 


Illustrating use of Arm Support, Thoracic Frame for prone positioning provides 
Headrest and Restraint Strap ap- unobstructed access to the operative site, 
propriate for a neurosurgical pro- minimum shock to patient and progressive 
cedure in the upright position. posturing during procedure. 
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T E ,Gu TY 
OPERATING 
The ynexcelled versatility of the Ameti- 
can surgical operating table | 
measurably snereased by new and specialize? 
accessories which gacilitate the complete 
range of moder operative procedures: 
= 


new extensive studies' show at least 


Advantages 


“over other accepted 


local applications” 


DESITIN 


OINTMENT 


4. helps achieve “early, clean and healthy healing”, 


@. serves to protect the wound from mechanical and 
chemical injury, and from bacterial contamination. 


helps check infection. 


tubes of 1 oz., 
ont there is no need to sterilize’? Desitin Ointment. 


1 Ib. jars. vitamins A and D plus unsaturated fatty acids of cod 
liver oil ointment stimulate healthy granulation. 


it is bland, soothing, non-irritating. 


healing time shortened, nursing care facilitated. 


samples and new reprint! upon request 


812 Branch Ave., Providence 4, R. I. 


1. Grayzel, H. G., and Schapiro, S.: Western J, Surg., Obstet. & Gynec., Oct. 1956. 
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in treating wounds and burns 
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NALLINE 


HYDROCHLORIDE 


(NALORPHINE HYDROCHLORIDE U.S.P.) 


When narcotics are a standard part of the obstet- 
rical preparation, prophylactic use of NALLINE 
offers many benefits. Injected five to fifteen minutes 
before delivery, NALLINE reduces significantly the 
need for resuscitation and time required for the 
newborn infant to gasp and cry. In the mother, 
NALLINE combats narcotic-induced respiratory 
and circulatory depression and facilitates induc- 
tion of inhalation anesthesia. NALLINE antagonizes 
morphine, heroin, methadone, Dromoran®, Levo- 
Dromoran®, Nisentil®, Dilaudid®, Pantopon®, and 
Demerol®. 


Supplied: in 1-cc. and 2-cc. ampuls (5 mg./cc.). Also, in 1-cc. ampuls (0.2 mg./cc.) for neonatal 
use. NALLINE comes within the scope of the Federal Narcotic Law. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO.,,INC., PHILADELPHIA 1, PA 
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Routine prophylaxis against over-narcosis 
| 
A 


Most physicians keep The American Journal of Medicine on file. For 
years the “Green Journal” has been a leader in the field of internal 
medicine. It is kept for its original papers by distinguished physicians, 
special seminar and symposium issues, and for its Hospital Conference 
and Clinical Research Society reports. Here is the authoritative journal 
you need for regular use and ready reference. Subscribe now. 


12 months, U.S. A. $12, Canada $13, Foreign $15. 


The American Journal of [fedicine 
of THE YORKE GROUP 


Publishers of The American Journal cf Surgery, The American Journal of Clinical 
Nutrition, Modern Drugs 


11 East 36th Street, New York 16, N. Y. 
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takes the SQUEEZE 


off your knees 


exclusive 
pedestal design 


lets you work closer 
to patient 


Steelux eases the strain of long exam- 
ining hours by eliminating unnecessary 
steps and knee pressure. Permits the 
physician to sit, stand and work closer 
to patient ... allows free movement 
around table. Retractable, push-button 
stirrups, and foot pedals for convenient 
lowering of top are two more advanced 
mechanical and treatment features of 
Shampaine's Steelux furniture. 


CHOOSE FROM 130 
DIFFERENT COLOR COMBINATIONS 


Steelux offers 15 solid enamel 
colors or four wood-grain enamel 
finishes in combination with eight 
upholstery colors. 


1920 S. JEFFERSON * ST. LOUIS, MO. | 
FREE OFFICE PLANNING SERVICE \ 
a complete consulting service to 
help you with floor planning and 
interior decoration of all your 
offices. Write for details. 


THE WORLD’S MOST COMPLETE LINE OF EXAMINING ROOM FURNITURE 


Sreclux 
3 
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restores vitality 


THERACEBRIN 


(Pan-Vitamins, Therapeutic, Lilly) 
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PRESIDENTIAL ADDRESS 


A Response to Questions from 
Younger Surgeons 


get before you a humble man. Many could 

more adequately represent this Association 
than I, but let me assure you that this high 
honor could not be more greatly and sincerely 
appreciated. In this grateful and, I must con- 
fess, somewhat timorous mood, I have decided 
to speak as I would to a younger man in this 
Association who might ask me what his aims 
should be as he approached the most produc- 
tive years of his life. These aims, I would tell 
him, are bound up with a series of obligations, 
difficult and demanding, which we may ignore 
only at our peril. 

As surgeons, we are singularly lucky men, 
well placed in a free society and privileged with 
an unparalleled opportunity to serve. Ours is 
the chance to exemplify free private enterprise 
at its best, disciplined by science and human- 
ized by the fundamentally compassionate 
nature of our work. Because we are so for- 
tunately situated, I think most of us feel that 
we owe something. What? To whom? Each of 
us will have his own ideas; here are a few of 
mine. 

First of all, we owe ourselves good health. 
Through the centuries the world has snickered 
at bald barbers and sick doctors. The physician 
becomes too busy taking care of his patient to 
take care of himself. Our occupation is disease, 
and our occupational disease is overwork. inso- 
far as our profession demands the sacrifice of 
our own health, we must make that sacrifice. 
But do any of us make needless sacrifices? We, 
of all people, should properly respect our bodies, 
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but do we always do so? Or does the detach- 
ment with which we must examine our patients 
sometimes so infect us that we ignore our own 
symptoms? Our health is not a matter of purely 
selfish significance. If we do not listen to our 
own doctors, we penalize our society with an 
incalculable and irrevocable waste—medical, 
economic and social. Our country cannot afford - 
to lose a good surgeon in his prime because he 
has neglected to look after himself. 

I have no easy solution. “Do not work so 
hard” will not do. The better the surgeon, the 
greater the demands upon his time. As the 
years advance upon us, however, we can per- 
haps lighten our burdens by sharing them. 
There must come a time when we relinquish 
some of our activities. Surely the best time is 
not when we are on the downgrade, not when 
we have to be helped, but while we can still 
give help. Many young surgeons with adequate 
qualifications would be glad to work with an 
established man. Would it not be wise to 
recognize the mutual advantages of such an 
association? 

So much for ourselves. What do we owe our 
families? The cold soup, the warmed-up chop, 
the empty chair—at the fireside and in the 
theater—symbolize our profession as accurately 
as the caduceus. For her understanding and 
fortitude, her constant patience and conspicu- 
ous gallantry above and beyond the call of 
duty, the surgeon’s wife deserves a daily 
medal; some days she is lucky if she gets a 
hurried “‘hello.”” How can we make up for the 
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empty evenings, the emergencies and interrup- 
tions to which we have subjected her? With 
some trepidation, may I make one or two 
suggestions? 

Life magazine, a few months ago, described 
the attempts of the Air Force to arouse the 
interest of pilots’ wives in their husbands’ 
duties by putting the wives through a modified 
routine of flight training. I do not mean to 
suggest that we should ask our wives to per- 
form an occasional appendectomy or assist us 
in a particularly interesting gastric resection. 
But I do suggest that we can, when asked about 
our day, return a more informative answer than 
“fine” or ‘‘so-so.” We should let our wives 
share a little of the world that keeps us so much 
apart. We can do more. We can try even harder 
to understand our wives. The demands we must 
make we can mollify with courtesy, freely and 
wholeheartedly given. We can be just a little 
more considerate than other men, in private 


and public. When alert enough to try, I have 
been well rewarded. 

The surgeon has the further responsibility 
of providing for his family. Let me cite a short, 
sad story. Dr. X, a respected, successful sur- 
geon, died unexpectedly at the height of his 


career, leaving nothing, not even an insurance 
policy. The house, the beach cottage, an auto- 
mobile, a motorboat and expensive furnishings 
all had to be sold. The wife now has her first 
job; the three younger children are working 
their way through college, helped by gifts and 
grants-in-aid. Surgeons are particularly sus- 
ceptible to such tragedies. Their training is 
long, their professional lives grueling and their 
earning span relatively brief. They are not 
provided, as a profession, with adequate pen- 
sions or retirement benefits. If surgeons hope to 
retire comfortably, to provide adequately for 
their dependents, they must make their earn- 
ings work for them. But surgeons have bought 
far more than their share of gilt-edged stock in 
barren mines and subaqueous real estate. 
Where, then, is security to be found? Find a 
competent advisor. Let him relieve us of most 
of the worry, and give us a better chance to 
realize a profit. 

With ourselves and our families thus sketch- 
ily provided for, we must not forget that we 
have a civic responsibility, one which we must 
not shirk if our country is to remain as we want 
it. Pressed from all sides, we should find time, 
somehow, to serve when and where we can. 
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The busiest man has obligations simply be- 
cause he is one whose caliber is recognized and 
respected by his community. We have the fur- 
ther civic obligation, it seems to me, of taking 
an intelligent interest in politics. I confess that 
politics is a bramble patch in which I easily and 
often lose my way. I would therefore welcome a 
Physician’s Political Digest, in which concise, 
coherent facts were divorced from the bun- 
combe of the usual political verbiage. 

Another obligation to our society, a duty 
which we alone can perform, relates to social- 
ized medicine. This specter that has risen to 
haunt our colleagues abroad seems to be a 
growing threat to our own medical way of life 

The idea is not new. It had its practical 
beginnings in the last century and reached 
complete development in the 1920’s and 1930’s 
in Soviet Russia and Nazi Germany. More 
ominously, almost every country on this side 
of the Iron Curtain has, since the end of World 
War u1, significantly enlarged its program of 
compulsory medical care. France in 1944, Great 
Britain in 1946 and 1948, West Germany in 
1949, and, less than two years ago, Sw eden are 
only the most familiar examples. 

From this brief history lesson we learn that 
socialized medicine can come suddenly or 
gradually, but that the trend has never been 
reversible. No nation has ever relinquished any 
of the compulsory medical benefits it has ex- 
tended to its citizens. 

What have we surgeons to expect and to fear 
from compulsory medical care? Let me give 
you a composite picture. Better still, let us 
imagine you as a figure in that picture. You 
are once again at the beginning of your medical 
career, this time under a system of socialized 
medicine. What kind .of a job will you be per- 
mitted to do? 

When the problem of your location has been 
settled for you, you begin to practice medicine. 
Your patients may or may not have chosen 
you. In Sweden, for example, they are assigned. 
In Germany, Holland or Britain, patients have 
a limited choice, but they must register with 
the physician for a stipulated period, ranging 
from three months to a year. Theoretically, 
patients may change doctors, and a doctor 
may even refuse a patient, but only if they are 
willing to undergo a vigorous red-tape battle 
with an entrenched bureaucracy. 

You may be the more reluctant to refuse pa- 
tients when you realize that your livelihood 


derives from services rendered in bulk. Most 
systems of socialized medicine operate under 
some form of capitation fee. In England you 
would receive 18 shillings ($2.52) for every pa- 
tient registered with you; in Holland, $1.10. 
Your income depends not on the number of 
consultations and visits, not on the amount of 
time and effort devoted to the individual case, 
not on the ingenuity of your art and science, 
not on the success or failure of your diagnosis 
and therapy, not on your patient’s ability to 
pay, but on the number of names in your book. 

A livable income will require that you register 
many more patients than can be attended by a 
doctor of average physical or mental en- 
durance. Some doctors in England and Holland, 
for instance, register more than 4,000. You 
uneasily sense that you are scrambling not for 
patients but for customers. At any rate, you 
find that 3,000 or 4,000 customers—or rather, 
patients—add up to a pretty staggering work 
load: 100 cases in a work day, another patient 
every two or three minutes. A visiting Ameri- 
can physician waited while a British colleague 
saw eighteen patients and filled out eighteen 
forms, In ninety minutes. 

Under such conditions, what is it like to 
practice medicine? It has been described as 
“‘doctoring on the conveyor belt.”’ As the years 
roll on, you are more and more apt to find your- 
self a glorified but overworked receptionist, a 
competent orderly. Your lack of facilities, your 
excessive work load and your fixed fee conspire 
to make you get rid of your patient and your 
responsibility for him as quickly as possible. 
You have become an allocating agent whose 
primary function is to send patients along to 
pharmacists, specialists, hospitals and sana- 
toria. The traditional doctor-patient relation- 
ship has been pretty well lost; in your profes- 
sional world the term “family doctor” is 
taking its place in the vocabulary of a dead 
language. You can hardly be surprised if you 
find more and more of your colleagues com- 
fortably content with the mediocrity of safe 
tenure. You can hardly be blamed if, in your 
mind and conscience, the sick man becomes the 
case, the ‘‘mechanical sum of individual and 
unconnected diseases,” the name on the regis- 
ter, the name worth $2.50 a year. 

Faced with such professional prospects in 
general practice, you may decide it would be 
wiser to become a specialist—a surgeon. You 
will probably become an employee of a govern- 
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mentalized hospital. As such, in England, your 
salary for permanent full-time staff work be- 
gins at $3,900 and rises to about $7,000 at 
retirement (compulsory). (It may be more 
when the British physicians’ current strike for 
higher pay is settled.) Whether a part-time or 
full-time surgical employee, you may find that 
your working conditions leave something to be 
desired. A patient has no choice of surgeon, but 
the surgeon has no choice either. The system 
which found the general practitioner getting 
rid of his patient as quickly as possible now 
catches up with you as a specialist. You may 
find yourself overloaded with patients who 
should never have been referred to you. You 
find less and less time to spend with the patients 
whose need for your services is greatest. 

A final source of frustration remains. In 
every scheme of socialized medicine thus far 
devised there has been conflict between ad- 
ministration and profession. Only if you are 
lucky will your system be administered and 
supervised by physicians. Even so, you can 
anticipate close, restrictive, sometimes smoth- 
ering regulation. You will have to become an 
expert in administrative procedure. The laws, 
regulations, official and semi-official announce- 
ments, to say nothing of their manifold tech- 
nical interpretations, constitute a legal maze 
in which you must not let yourself be caught. 
As an adjunct of the Ministry of Health you 
may eventually conclude that professional skill 
is less important than a relish for bureaucratic 
existence and an aptitude for political infighting. 

A final alternative remains. General prac- 
titioners and specialists in all free nations with 
compulsory medical schemes may supplement 
their labors and incomes by private practice, or 
they may disassociate themselves from the 
compulsory scheme altogether. There still are 
doctors with good private practices, but they 
are a diminishing minority in every country 
with socialized medicine or widespread, com- 
pulsory health insurance. 

How can we avoid becoming faceless cogs in 
a state bureaucracy dedicated to medical in- 
efficiency? We must point out to our neighbor, 
first of all, how much socialized medicine will 
hurt not only us but also him. We must warn 
him of the real meaning of such a system: that 
we could no longer fulfill our professional obli- 
gations as we know them. We must make sure 
he understands that when he is really sick he 
may have to wait his turn in a long line of 
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hypochondriacs and chronic freeloaders. We 
must demonstrate to his satisfaction that the 
cumbersome and extravagant machinery of 
bureaucracy will, in the long run, cost him 
more and give him less. 

We can strike even more positive blows in 
the fight against socialized medicine by striking 
at the conditions which inspire people to want 
it. We can encourage and assist the establish- 
ment of more clinics, public and private, to 
provide necessary medical care for those who 
truly cannot afford it. We can encourage wider 
participation in non-monopolistic health in- 
surance, particularly for that large group in- 
eligible for charity benefits but unable to cope 
financially with an expensive operation or a 
long illness, so that under free, private enter- 
prise no citizen is caught financially short. 

Finally, what do we owe our profession? We 
must, of course, keep abreast of the latest 
developments and discoveries in surgery. As an 
expanding society legitimately demands more 
surgeons, we must strongly and steadfastly 
resist the easy solution—to relax professional 
standards. Instead we must answer that de- 
mand by encouraging more able young men to 
find careers in surgery. The most effective 


source of encouragement, I think, lies in our 
own experience. The things we found in surgery 
have been good: a stable and respected position 
in society; the opportunity to help our fellow 
men; the channeled curiosity that led and leads 
us to seek the unknown and know it. We must 
share the knowledge experience has been kind 
enough to give us. Wherever the opportunity 
presents itself in the life of the medical man, 
in the university lecture hall or the hospital 
corridor, not the least of his duties, and 
privileges, is to leave to posterity as much of 
value as is possible. 

As I come to the end of these remarks, I 
realize I have presented more problems than 
solutions, problems impossible of complete 
solution. If I have done no more than make you 
aware of them, however, I am content; for I 
am confident that with growing wisdom those 
who have listened to me can reach far better 
solutions than I. Each of us can do only so 
much. Added together, our efforts may go far 
toward fulfilling the obligations that we, as 
surgeons, owe a free society. 


J. Norris, M.D., 
Los Angeles, California 
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SCIENTIFIC PAPERS 


Investigation of Disturbances in Blood Flow 
Following Acute Anterior Poliomyelitis 


A PRELIMINARY REPORT 


Howe E. Wiccins, M.p., FRANcis E. WEsT, M.D. AND THomas F. O’CoNNELL, M.D., 
San Diego, California 


ty Charles. W. Peabody of Detroit, Michi- 
gan, in 1930, became impressed with the 
incidence among post-polioparalytics of chil- 
blains in severe winter weather and the diffi- 
culty in preventing discomfort from cold in the 
affected limbs. In the main, those were the 
cases in which growth was most significantly 
retarded. All such patients presented a mark- 
edly cyanotic, cold and clammy extremity on 
the cold days which was sufficiently in contrast 
to seem significant, in degree at least, with that 
of patients in whom retardation of growth was 
minimal. 

There is clinical evidence that the circulation 
in a short extremity, weakened by polio- 
myelitis, is decreased as compared with that 
in the normal or less involved limb. This 
evidence, however, has been based upon the 
utilization of oscillometry and temperature 
change recordings. 

Within recent years the development of the 
plethysmograph by Burch, Winsor et al. has 
made available to clinical investigators a 
method of accurately determining volume 
pulsation and volume blood flow. This is 
accomplished by utilization of a plastic cup 
sealed onto a measured volume of a digit (4 cc.); 
the air displacement effects of the digit’s pulse 
are picked up by a pressure transducer, ampli- 
fied electronically and are transcribed in 
graphic form. From this apparatus measure- 
ments of the amplitude of pulsation in the digit 


may be obtained as well as the wave form. In 
addition, relative blood flow through the part 
can be made by the venous occlusion method. 

The technic used is as follows: Exactly 4 cc. 
of the digit is measured by immersing the digit 
into a 20 cc. vial of tincture of merthiolate® 
(of which 4 cc. has been removed) to the 20 cc. 
level. A digital plastic cup of the correct size 
is applied to the level of the “red line,” and is 
sealed airtight with calking compound. A non- 
distensible plastic tube is attached to the digital 
cuff which is connected to the plethysmograph. 
A blood pressure cuff is placed at the wrist and 
inflated to approximately 25 mm. of mercury 
above the systolic pressure. The plethysmo- 
graph is then standardized so that there is a 
deflection of 10 cm. for 4 cc. of the part. Once 
the instrument has been standardized with the 
digit, the cuff at the wrist is inflated to approxi- 
mately 70 per cent of the systolic and diastolic 
pressure. The rapid swelling of the part is trans- 
mitted through the plethysmograph onto the 
recorder and results in a rising baseline on the 
tracing. The relative blood flow is calculated 
by drawing a straight line along this baseline. 
The position of the line is determined usually by 
two points representing the beginning and 
ending of the first pulse wave which follows 
venous occlusion. The blood flow in the cubic 
millimeter of tissue per 4 cc. of part per second 
is determined by the number of millimeters the 
baseline rises in one second. By measuring the 
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Disturbances in Blood Flow after Poliomyelitis 


flow in the resting state and after artificially 
induced vasodilatation (general body heating, 
whiskey, drugs, nerve blocks), estimates of the 
potential blood flow can be deduced. This esti- 
mate of potential flow can be most helpful in 
making selections between fixed conditions of 
decreased circulation and those which are 
labile or alterable. 

The utilization of a combination of stand- 
ardized oscillometry, temperature recording 
and digital plethysmography in a study of the 
disturbances in blood flow following acute 
anterior poliomyelitis seemed a logical ap- 
proach, and thus in 1955 a study of a group of 
eighteen postpoliomyelitis patients exhibiting 
alterations in circulation in the affected ex- 
tremity was instituted. The results of this 
study form the basis of this preliminary report. 
(Table 1.) 

The study was originally stimulated by our 
feelings that a correlation between the cold 
extremity and the shortened leg existed, and 
that with the advent of plethysmography, 
laboratory confirmation of this impression 
might be obtained. 

Following the completion of this limited 
study it was at once apparent to us that our 
preliminary concept might not be substan- 
tiated. The most constant finding was in 
diminution of pulsations of the involved ex- 
tremity which occurred in sixteen of the 
eighteen children. In the recording of the blood 
flow in the involved extremity, diminution 
occurred in only twelve of the eighteen chil- 
dren. Skin temperatures of the involved ex- 
tremities were less than the uninvolved in 
eleven of the eighteen children tested. Body 
heating produced an increase in the pulsation 
of the digits of the involved extremity in 
fourteen of the eighteen children, increase in 
blood flow in seventeen of the eighteen chil- 
dren, and elevated the skin temperature in 
sixteen of the eighteen children tested. How- 
ever, correlation between these expected find- 
ings of circulatory impairment and retardation 
of growth in the involved extremity was not 
consistent enough to allow valid conclusions. 

It is our general impression that as the period 
of time from the onset of polio increases, stabili- 
zation of the vasomotor system progresses, thus 
explaining certain discrepancies in plethysmo- 
graphic studies which also would assist in the 
explanation of the increment of shortening. 
The most profound circulatory changes that 
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were noted, together with the rapid loss of 
growth in the involved extremity, occurred in 
a youngster whose onset of polio was of the 
most recent in origin. In this ten year old child 
1 inch of shortening had developed in one and 
one-quarter years. 


SUMMARY 

Eighteen patients with postpoliomyelitic 
involvement confined primarily to one lower 
extremity were subjected to plethysmographic 
studies in an attempt to confirm a clinical 
impression of vascular impairment in the in- 
volved extremity. The circulatory studies were 
not all consistent with the amount of shortening 
of the involved extremity. The authors believe 
that these inconsistencies are probably related 
to the time differential between the onset of 
poliomyelitis and the initial study. We do not 
believe that our results warrant any conclusions 
with regard to therapy, but we are planning 
and would encourage a similar study of cases 
of more recent origin. 
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DISCUSSION 


Francis J. Cox (San Francisco, Calif.): The 
field of peripheral vascular surgery was developed 
on the theory that the blood supply to a given 
area was brought through normal afferent channels. 
An interchange of anabolic and catabolic products 
occurred in the peripheral vascular bed at capillary 
level. The veins carried the catabolic products 
away. If there was any local disturbance in this 
system, for example, arteriosclerosis, collateral 
circulation developed to solve the situation. 


Wiggins, West and O’Connell 


The biggest problem in understanding this 
mechanism lies in the relation between blood flow 
in muscle and flow to other tissues. We know how 
rapid blood flow can be out of a bone. This is 
proved by osteograms and more particularly with 
radioactive iodinated albumin. The radioactive 
material will disappear more rapidly from bone 
than it does from muscle tissue. If the blood volume 
flow from bone is that fast, blood must get into 
bone with equal rapidity, but as yet we cannot 
demonstrate the inflow into bone at all. 

In a limb affected by poliomyelitis, removal of 
the normal sympathetic stimulus improves the 
circulation. Does this imply an overactivity of the 
sympathetic control, or is it pressure of the afferent 
side due to lack of muscle flow or bone flow? 

The problem in poliomyelitis is a fundamental 
one to which no answer is as yet evident. Many 
lesions of the brain and central and peripheral 
nervous system produce changes in the peripheral 
vascular system which follow a similar pattern. 

Any and all of the following lesions have the 
potentiality of producing signs of vascular in- 
sufficiency: lesions of the brain, for example, a 
stroke, can produce evident vascular change; 
lesions of the spinal cord, not solely confined to 
poliomyelitis; lesions of the nerve roots, for exam- 
ple, spina bifida; lesions of a peripheral nerve; 
and finally, a simple pain stimulus in the peripheral 
tissues. 

One major block to statistical investigation of 
the problem is the known clinical observation that 
all of these patients do not show the same response 
in the vascular system as they do to their primary 
disease. We may see two essentially identical 
degrees of paralytic involvement in a leg: same 
age, same date of onset, etc. The first patient will 
have a warm painless extremity; the other, a cold, 
wet, painful cyanotic one. 

The intermediolateral cell mass adjoins the 
anterior horn cells in the lumbar area. Perhaps this 
may have something to do directly with the in- 
volvement of the sympathetic nervous system in 
one patient and not in another. 

The development and use of the plethysmograph, 
and especially the electronic plethysmograph, has 
added another valuable tool for investigators in the 
field of peripheral vascular disease. There is value 
indeed in the study of postpoliomyelitic paralysis 
and its concomitant vascular impairment. These 
findings should be correlated widely with other 
similar disease entities. If enough facts are accumu- 
-lated, perhaps ultimately we can reach a better 
understanding of the vasomotor system generally. 


This study of eighteen cases of postpolio paralysis 
is most interesting, but I hope the authors and 
others interested in the problem will expand their 
investigation into all similar disease entities, and 
most particularly into the field of reflex sym- 
pathetic dystrophy. 

Dr. Rutherford Gilfillan of Children’s Hospital 
in San Francisco is now working with a series of 
cases of poliomyelitis with involvement of the lower 
extremities, in which sympathectomy has been 
performed. The patients chosen for surgery were 
those who had a lowered blood flow, a lowered 
blood pressure and lowered skin temperature in 
the involved extremity. 

Before surgery a reflex vasodilation test, skin 
temperature recordings at constant room tempera- 
ture and plethysmographic blood pressures at the 
ankle level were made. 

Following sympathectomy the blood pressures 
and blood flow on the involved side have returned 
to approximately normal levels. One adult with 
bilateral poliomyelitis was able to discard braces 
after operation. These same phenomena are also 
found in obliterative arterial disease as well as 
many other forms of neurogenic disease entities. 

There is still a great deal of investigative work 
to be done. 

Francis E. West (closing): This problem of the 
inequality of limb lengths occurring after polio is 
a real challenge to the orthopedist, and has never 
been adequately answered. 

As to the cause of the shortening, whether it is 
vascular or a loss of muscle mass, or associated with 
the disuse of the extremity, we believe, and have 
believed, that there is a need for positive informa- 
tion. We may need other forms of investigation to 
help us answer this problem. 

I suspect that the problem will be raised in 
regard to the blood flow in the bone. We are inter- 
ested in that, and perhaps from future investiga- 
tions, by the use of isotopes or other methods, we 
will gain some valid information along that line. 

We have presented our findings, which are very 
meager, only to stimulate further interest in 
investigation along this line. 

We are facing the future with mixed emotions 
because we hoped and believed that we would get 
added information by studying fresh clinical cases 
shortly after onset of polio, and following them up 
for a period of several years. However, we hope 
that with adequate use of the Salk vaccine, per- 
haps the source of our fresh material will disappear. 
If not, we will continue the study and hope that 
others do the same. 
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- Primary Subclavian Vein Occlusion 


Ravpu H. Log, m.p., Seattle, Washington 


_ condition was first described by Paget 
[2] in 1875 and by Von Schroetter [2] in 
1884, and hence has been called the Paget- 
Schroetter syndrome. It also goes under the 
name of primary, effort or spontaneous axillary 
or subclavian vein thrombosis. It is not to be 
confused with axillary vein thrombosis develop- 
ing from infection or severe injury. This con- 
dition more commonly develops in the right 
arm of a young person following lifting or some 
muscular effort. Many cases have developed 
spontaneously with no apparent cause. While 
the onset may be rather sudden, it is more 
usual for the symptoms and signs to become 
manifest over the course of a few days. It is 
finally recognized by swelling of the arm and 
blueness of the skin, although a white or 
mottled arm has been described; with the arm 
abducted, a distended axillary vein may be 
seen or a cord-like, tender band felt if throm- 
bosis exists. The complaints are usually vague 
and limited to discoloration, swelling and 
heaviness of the arm, axillary distress, pain in 
the shoulder, tingling and numbness of the 
arm and hand. There have been no reported 
deaths due to embolic phenomena and I have 
found but one case of lung infarction [25]. With 
proper treatment, serious disability is rela- 
tively short; however, in 75 per cent of cases 
there are persistent residual symptoms [3] 
which may take the form of distress in the 
axilla, a feeling of fullness and weakness in the 
arm, shoulder distress or pain at the base of 
the neck. Swelling of the arm may occur only 
with exercise, indicating an inadequate col- 
lateral circulation. There may be recurrent 
attacks resembling the original one. 


ETIOLOGY 


It is generally agreed that there is external 
venous obstruction occurring in the supra- or 
infraclavicular areas. The exact site of ob- 
struction and mechanism has been a source of 


considerable debate. Veal and McFetridge [4] 
have stated that pressure from the head of the 
humerus on the subscapular muscle with the 
arm abducted may be the cause of venous oc- 
clusion. Wright [5] has expressed the opinion 
that the pectoralis minor muscle anchored to 
the coracoid process interferes with the axillary 
vein, particularly on abduction of the arm. 
McCleery et al. [6] believe pressure on the vein 
by the subclavius muscle and the costocoracoid 
ligament has an obstructing effect [28]. Nar- 
rowing of the space between the first rib and 
clavicle has been suggested as the cause by 
Loehr [7] and McLaughlin and Popma [8]. 
Hughes [9] does not believe that compression 
by the costocoracoid ligament is important, 
and described a prevenous phrenic nerve 
angling about the vein and made taut by deep 
breathing as a factor in the production of sub- 
clavian vein obstruction. Spasm and hyper- 
trophy [6—8,27] of the anterior scalene muscle 
has been suggested. Pressure from the apex of 
the lung has been thought to play a part. I have 
used the term occlusion as I believe with others 
that an external obstruction is primary and, 
while thrombosis may occur, it is always sec- 
ondary to the occlusion. Irritative venospasm 
may also be a factor in the production of 
cyanosis and swelling of the arm. 


DIAGNOSIS 


The diagnosis is usually obvious after a care- 
ful history is obtained and physical examina- 
tion is made. In borderline cases various tests 
are available if required. There is decreased 
oxygen content of the venous blood; this was 
first noted by Horton [10] and confirmed by 
others [11,12]. The measurement of venous 
pressures in both arms is diagnostic, particu- 
larly following exercise [12] which will make 
the rise much more apparent on the obstructed 
side [13]. Circulation time [14] in the blocked 
side is decreased. Adson’s [29] sign, a test for 
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scalenus anticus syndrome, should be looked 
for. There is a decrease or obliteration of the 
radial pulse when the patient rotates the head 
with chin elevated to the affected side while 
Inspiring air. Venograms will show obstruction 
[15], usually in the region of the first rib, but 
it is impossible to tell the actual cause from 
the film. Collateral venous development can 
be demonstrated by infrared photographs of 
the upper torso. 

The association of polycythemia has been 
reported in several instances; in one case re- 
ported by Stover and Herrel [11], early recog- 
nition and prompt venesection prevented a 
disastrous consequence. In another case the 
patient lost an arm [16]. 


TREATMENT 


Immediate treatment may consist of sym- 
pathetic blocks as recommended by Ochsner 
and DeBakey [17], elevation of the arm and the 
use of anticoagulants. The nature of the early 
treatment does not appear to be important. 
Usually these patients can return to work rela- 
tively early although some symptoms may 
persist. 

Matas [18] and Veal [19] have reported re- 
current attacks, and others have reported 
continuing disability with symptoms previously 
described. It is in these patients that surgery 
may offer relief. McLaughlin and Popma [8], 
and Neij [20] were the first to report cases 
benefited by anterior scalinotomy. Thrombec- 
tomy [21,22], venolysis [7] and resection of a 
thrombosed axillary vein [15] have been re- 
ported with varying success. 


CASE REPORTS 


I wish to report two cases that occurred 
several years after radical mastectomy without 
evidence of metastasis. 


CaseE1. M. H., a sixty-eight year old woman, 
on whom I had performed right radical mastec- 
tomy for Paget’s disease of the nipple in August, 
1952, was seen on numerous occasions in follow-up. 
She was well except for soreness and numbness in 
her right arm and shoulder. In May, 1953, she 
reported considerable pain in her right upper arm. 
In March, 1955, she complained of more pain and 
swelling of the right arm. The distress became 
much more acute, and around Christmas, 1955, the 
arm became a very marked blue. There was no 
history of trauma. She was in Wyoming and was 
given heat and penicillin. The blueness gradually 
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subsided but marked swelling of the right forearm 
and upper arm remained with considerable pain 
and distress in the axilla and hand. The patient 
was obese so that one could not actually identify 
the axillary vein; there was some tenderness in the 
supraclavicular area and in the axilla. X-ray of the 
chest and shoulder revealed no abnormalities. 
Examination of the right upper arm showed it to 
be 2 inches larger in circumference than the left. 
A venogram taken March 12, 1955, showed right 
axillary vein obstruction. As there was no evidence 
of recurrence of carcinoma, surgical exploration of 
the shoulder area was proposed. A combined in- 
cision hooking above and below the clavicle was 
made. The supraclavicular area was first explored. 
There seemed to be compression of the axillary 
vein as a finger above and below the clavicle showed 
marked narrowing of the space between the first 
rib and clavicle. The costocoracoid ligament was 
readily cut between the axillary vein and artery 
and anterior scalenotomy was performed. After 
this procedure there was a definite increase in the 
size of this space. The axillary vein was too deeply 
placed to visualize any change in its size. 

One month after operation the diameter of the 
right arm had decreased 1 inch in size and there 
was a general decrease in all symptoms. 

On January 4, 1956, the patient returned again 
with Paget’s disease of the left breast. Left mastec- 
tomy was performed. The right arm was still 
moderately enlarged, but was much more com- 
fortable than before operation. A follow-up letter 
on January 9, 1957, stated that the patient’s 
condition was excellent; there was no further 
difficulty with the right arm. 


Case 11. M. B., a sixty year old woman, was 
seen on June 4, 1954, with the chief complaint of 
swelling and blueness of the right arm. She had 
undergone radical mastectomy for cancer three 
years previously. No x-ray therapy had been 
given. One year previously some swelling in her 
right arm had been noted; six weeks previously 
she had experienced increased acute swelling and 
pain of the arm with tingling of the fingers. The 
arm became blue in color. When seen by us, her 
right arm measured 13 inches in comparison to the 
left arm which measured 1014 inches, and it was a 
mottled blue in color. The radial pulse in the right 
arm was weaker than that in the left. Palpation of 
the shoulder girdle indicated a narrower space 
below the clavicle on the right than on the left. 
There was moderate edema of the right arm with 
obvious increased tension of the axillary vein. 
Chest x-rays were negative for metastasis. The 
patient refused treatment but was seen in a week 
with improvement. She was told that her condition 
should gradually improve and that if symptoms 
persisted an operation might be considered. She 
has not returned for follow-up. 
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Comment. Swelling of the arm due to lymph 
blockage following radical breast surgery is 
relatively frequent, but acute venous occlusion 
of a non-metastatic nature has seldom been 
reported. It would appear that following radical 
mastectomy the spacial relationships of the 
structures passing from the supraclavicular area 
beneath the clavicle and into the upper arm 
could be sufficiently altered by severance of 
the pectoralis minor and major muscles to 
increase the incidence of shoulder syndrome or 
subclavian vein occlusion. 

Delayed swelling of the arm has usually been 
considered due to metastasis. However, in view 
of the anatomic changes possible, there ought 
to be a greater incidence of swelling due to later 
occlusion of the subclavian vein of a non- 
malignant nature. These cases deserve an in- 
quiry into symptoms of a shoulder syndrome or 
a history of cyanosis of the arm. A careful ex- 
amination for the presence of increased venous 
pressure is indicated. Wyburn-Mason [27] noted 
that four of thirty-two patients with edema of 
the arm after radical mastectomy had elevated 
venous pressure; marked dropping of the 
shoulder was present in these. Elevation by a 
sling reduced the edema. He suggested that 
removal of a portion of the first rib might 
relieve the condition. Macdonald [26] reports 
resection of the axillary vein proximal to the 
entrance of the cephalic vein without producing 
swelling in the arm. Therefore, any swelling of 
the arm due to occlusion would have to be 
above the entrance of the cephalic vein. 


Case ul. S. S., a twenty-nine year old man, 
was first seen on March 21, 1950, with the chief 
complaint of swelling of the left arm beginning 
seven days previously following the lifting of heavy 
plates of glass in his occupation as a glazier. During 
the course of the week he noted an increasing en- 
largement of the arm as well as a bluish discolora- 
tion. There was stiffness on opening and closing 
the hand as well as decreased strength. Examina- 
tion of the abducted arm showed that the axillary 
vein was markedly distended. The arm was bluish 
in color and was considerably larger than the right 
arm even though the patient was right-handed. 
The left arm measured approximately 34 inch 
larger than the right arm. An x-ray of the chest 
and an electrocardiogram revealed no abnormali- 
ties. He was treated by sympathetic block, eleva- 
tion and dicumarol. At the time of discharge from 
the hospital at the end of five days the arm was 
considerably better and the bluish discoloration 
was less noticeable. He was back at work in about 
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Fic. 1. Case 111. Venogram taken in 1954 showing sub- 
clavian vein obstruction and collateral circulation which 
had developed during the past four years. 


three weeks. However, some symptoms persisted 
in the form of slight swelling and weakness of the 
arm, fullness and pressure under the axilla, and 
distress in the shoulder and base of the neck of a 
vague nature. A venogram taken on January 15, 
1951, showed a very definite block in the area of 
the first rib. Surgical exploration was suggested 
but was refused. A venogram in 1954 showed the 
same block. (Fig. 1.) The symptoms persisted and 
finally became so annoying that the patient con- 
sented to surgical exploration on January 17, 1956, 
approximately six years after the onset of his 
trouble. 

The proximal portion of the 4 inch incision was 
made above the clavicle and the distal portion 
below. The incision easily exposed both the supra- 
clavicular and infraclavicular spaces, permitting 
complete inspection of the axillary and subclavian 
vein and the tissues which might be obstructing 
these vessels. A clip was placed on the lateral 
border of the anterior scalene muscle above the 
clavicle and on the edge of the costocoracoid liga- 
ment at the medial side of the vein. A venogram 
was taken after injecting 10 cc. of 30 per cent 
diodrast® through a polyethylene tube which had 
been inserted within 3 inches of the axilla through 
the median basilic vein. In this picture one cannot 
tell whether the block is at the subclavius muscle 
or the anterior scalene muscle. The costocoracoid 
ligament was cut between the axillary vein and 
artery and another venogram was made. (Fig. 2.) 
No improvement occurred. A markedly hyper- 
trophied anterior scalene muscle was now more 
carefully isolated and the subclavian vein was seen 
tightly stretched and flattened over its anterior 
aspect. The anterior scaline muscle was then cut 
and some filling of this vein was seen to take place. 
A venogram was again made using 70 per cent 
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Fic. 2. Case 111. Operative venogram with 30 per cent 


diodrast after cutting the costocoracoid ligament which 
is indicated by the lower clip on its inner border. The 
upper clip is on the lateral border of the anterior scalene 
muscle. The obstruction has not been relieved. 


urokolon. The subclavian vein can be seen to have 
opened, and the deformity produced by the hyper- 
trophied anterior scalene muscle is clearly visible. 
(Fig. 3.) This deformity seemed to be exaggerated 
by the fulcrum effect of the costocoracoid ligament. 
(Fig. 4.) 

The patient was discharged from the hospital in 
four days with an immediate improvement in his 
symptoms. Follow-up examination five weeks after 
the operation indicated that he was performing his 
full duty as a glazier. He stated that he had much 
more freedom of motion in his left arm, the axillary 
fullness had disappeared as well as the supra- 
clavicular discomfort, the congested feeling in the 
arm was gone, and he could now comfortably carry 
on the lifting of heavy plates of glass. There was 
still slight distention of the axillary vein on inspec- 
tion. When seen again on November 5, 1956, he 
had no complaints referable to the arm. There was 
still slight swelling. A venogram taken on January 
12, 1957, was about the same as the last seen except 
that the axillary vein was about one-half its 
previous size. 


Fic. 3. Case 11. Operative venogram with to cc. of 
70 per cent urokolon after anterior scalenotomy. The 
subclavian vein, now open, shows very clearly the dis- 
tortion produced by the hypertrophied scalene muscle. 
The remaining clip is on the costocoracoid ligament. 


COMMENTS 


It would appear from the literature that 
spontaneous axillary or subclavian vein oc- 
clusion represents a complete closure of a vein 
which may have been previously partially 
obstructed by external pressure in either the 
supraclavicular or infraclavicular areas. Veno- 
grams have usually indicated a block as the 
vein crosses the first rib. The venogram in 
patient S. S. (Case 111) very definitely indicated 
that cutting the anterior scalene muscle opened 
up the subclavian vein. The costocoracoid liga- 
ment might have played the role of a fulcrum 
in angulating the vein, but its severance did 
not release the vein. The trigger mechanism 
might be the muscular effort so commonly 
associated with the beginning of this condition, 
resulting in either a hemorrhage or a spasm of 
the anterior scalene muscle. Pressure of the 
apex of the lung behind the muscle in straining 
may aid in narrowing the space. The scalenus 
anticus hypertrophy probably resulted from 
the patient’s occupation which necessitated 
lifting heavy plate glass while bending the 
head backwards or sideways. 

Actual thrombosis [21,22] of the axillary vein 
has been described and removed by surgeons 
operating during the acute phase. The results 
were satisfactory in a few cases. In several 
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Fic. 4. Diagrammatic sketch taken from the patient in Case 111, with a por- 
tion of the clavicle removed. for clarity of demonstration. The scalenus anticus 
muscle was markedly hypertrophied, completely obstructing the subclavian 
vein. The insert shows our conception of the costocoracoid fulcrum effect in 
this case. The vein showed no evidence of previous thrombosis. 


instances [15] there has been no thrombosis 
found at surgery. In neither of our delayed 
operative cases could one determine that 
thrombosis had ever occurred. Others [5] ex- 
ploring the same area have had the same 
experience. 

The fact that there has been but one embo- 
lism reported in several hundred cases strongly 
suggests a pre-existing external occlusion that 
would prevent a thrombosis from breaking off. 

The prompt treatment of polycythemia vera 
complicating one of the reported cases un- 
doubtedly played a part in saving an arm. 

The treatment of the acute phase should be 
conservative, as previously described. Early 
return to activity is not dangerous, but may be 
prevented by recurrent swelling or pain in the 
arm. 

A rather large percentage of patients have 
residual symptoms in the shoulder and arm 
which greatly resemble those generally asso- 
ciated with the scalenius anticus syndrome. It 
would appear that this condition is actually 
another manifestation of that syndrome. The 
venogram and results in Case 111 would support 
this conclusion. There are at least ten other 


cases in which relief of symptoms [6,8,20,23,24, 
30] was obtained by anterior scalinotomy. No 
other operative procedures have given such 
good results. Wyburn-Mason’s [27] patient had 
symptoms of brachial arterial and venous pres- 
sure, and was relieved by anterior scalenotomy 
plus partial resection of the first rib. While 
severance of the anterior scalene muscle may 
be all that is required in most cases, I[ still 
believe that the incision should be made in 
such a manner as to expose the supra- and 
infraclavicular spaces to be sure that all pres- 
sure points have been released. Resection [27] 
of a portion of the first rib may be necessary in 
rare cases. Operative venograms can be of help 
in determining the precise surgery required as 
well as the results of such surgery. 


SUMMARY 


1. Three cases of acute subclavian vein 
occlusion are reported. Two developed in pa- 
tients previously operated upon for carcinoma, 
but without evidence of metastasis. Changes in 
anatomic relationships resulting from cutting 
the pectoralis major and minor muscles may 
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predispose the patient to venous occlusion or a 
shoulder syndrome. 

2. Anterior scalenotomy with the possible 
aid of severance of the costocoracoid ligament 
relieved residual symptoms in two cases. 

3. An operative venogram with silver clips 
appropriately placed clearly demonstrated that 
cutting an enlarged anterior scalene muscle 
released the pressure on the subclavian vein. 

4. Acute subclavian vein occlusion may be 
considered the venous component of the scale- 
nus anticus syndrome. 
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DISCUSSION 


Dean K. CrystAt (Seattle, Wash.): Dr. Loe has 
called attention to an interesting condition which 
can prove to be genuinely serious. 

There are not very many examples of effort 
syndrome in the shoulder associated with spon- 
taneous thrombosis of the subclavian and axillary 
vein, but those which do occur can result in a form 
of disability which is very troublesome to the pa- 
tient and often extremely annoying to his attending 
surgeon. In my experience there is little threat to 
the patient’s life from this lesion, but there are 
many reasons to limit the morbidity as much as 
possible. 

It is important that the vise-like action of a 
number of the normal musculoskeletal structures 
in the lower neck be appreciated by anyone who is 
called upon to treat this condition. I agree with 
Dr. Loe that removal of the subclavius muscle 
constitutes an excellent adjunct to scalenotomy 
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and I would agree with him also that it does not 
unnecessarily complicate the procedure. 

I think that prompt therapy can be urged upon 
all who treat this disorder because I believe that in 
addition to the benefits of dicumarol or some other 
anticoagulant substance and proper positioning of 
the limb, an apparent interest in the patient’s prob- 
lem can do a great deal toward achieving a salutary 
attitude on the part of the patient. It has been my 
observation that a number of people with this 
syndrome have been told by their doctors that 
there is very little wrong with them and that they 
really have nothing to worry about. Such an ap- 
proach almost always engenders a sort of resent- 
ment which makes for trouble later even in the 
form of litigation. 

That brings me to my final point on this matter. 
The morbidity is sufficiently prolonged so that it 
may be extremely difficult to assess disability 
properly in people who have the effort syndrome 
involving subclavian or axillary vein thrombosis. 
When an accident occurring at work has led to the 
trouble it may be very difficult to get a patient to 
register any improvement whatever in the condi- 
tion of his arm. He may feel that the settlement 
proposed has been inadequate or that the examin- 
ing doctors are not sufficiently sympathetic toward 
his distress, and for that reason he may be a thor- 
oughly resentful person. Prompt recognition and 
systematic therapy along with operative exposure, 
if the condition seems to warrant it, will do a great 
deal toward minimizing not only the duration of 
morbidity in this condition but also the patient’s 
attitude toward it. 

SIEGFRIED F. HERRMANN (Tacoma, Wash.): I 
have enjoyed this presentation very much, particu- 
larly because it reminds me of a horrible experience 
that I had many years ago. 

I was just beginning in general practice in a little 
town in Minnesota, when I was called one day to 
see a woman who lived only three blocks from our 
house, who had suffered an injury. 

She had been working on the outside of the house 
with a ladder, washing the upstairs windows. The 
ladder slipped and she caught it as it fell. She was 
standing on the ground. 

She noted an immediate pain in her left arm 
and up in the left axillary region. It was so severe 
that she wanted a doctor. 

She was a big, strong, husky woman, easily 
able to catch a ladder without getting hurt, one 
would think; but here she was, complaining of very 
severe pain, and I had no idea what was wrong 
with her. I watched her arm turn blue, and then 
swell. 

She had pulses in both radial arteries. I gave her 
some morphine. I did not know what to do and 
said I did not know what she had, so another doctor 
was called from the little neighboring town. Dr. 


Butts and I wondered what we could do for this 
woman, any more than giving her morphine, as we 
watched the arm get bluer and more swollen. 

Her pulse began to get weaker and we resorted 
to adrenalin, although we did not know what good 
that would do. 

Within two hours she was dead. 

I did not know what had happened, but not long 
after in the J. A. M. A. (March 15, 1924) there 
was an article which described this condition: 
injury to the axillary or subclavian vein. It de- 
scribed the influence in some people of an abnor- 
mally placed costocoracoid ligament, or some band 
of fascia that might injure the vein. 

Perhaps there were some fatalities mentioned in 
the article; I have never forgotten mine. I do not 
know what I could have done about it, but there 
must have been some anatomigq reason why the 
sudden jolt injured the subclavian vein, and it must 
have been high becausé the whole arm was in- 
volved. Then, I suppose, a propagating thrombus 
and a massive pulmonary embolus formed which 
caused her death. 

I am mentioning this case only because these 
episodes can be quite acute. 

Ian Macponatp (Los Angeles, Calif.): There 
have been periodic articles concerning the impor- 
tance of an alleged axillary venous obstruction as 
the causative mechanism for postmastectomy 
lymphedema. 

I should like to say only one word of caution here 
against the interpretation of this situation on the 
basis of a single film, or films taken without the aid 
of an automatic cassette changer. 

Some two years ago we obtained venograms on 
fourteen women following radical mastectomy. 
Eight of them had lymphedema of significant 
degree; six of them had no lymphedema. 

Of the fourteen, there were only three in whom 
we could demonstrate a genuine axillary or sub- 
clavian venous obstruction on the basis of veno- 
grams. However, almost half of the group did show 
spasms of the axillary vein, and only by taking 
serial venograms at intervals of 1499 second, in 
some of these women, could one demonstrate that 
the apparent axillary venous obstruction was spasm 
and not genuine mechanical obstruction. 

Rap D. Cressman (Palo Alto, Calif.): I am 
interested to hear Dr. Loe speak about this 
condition. 

You are all aware that it always bring to mind 
the case you had, and I have seen this situation in 
a young college student whose difficulty followed 
the playing of handball. He had not only an acute 
episode but also a relapse. 

I wonder why Dr. Loe and Dr. Crystal are so 
conservative in their approach? They have pointed 
out that some 75 per cent of these patients do have 
residual symptoms. Therefore, I wonder what 
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should delay us in exploring the vein, and if this 
is due to actual obstruction, why it should not be 
relieved immediately. 

I did not perform exploration on my patient 
because the older literature does not mention the 
possibility of doing this. 

I wonder if Dr. Loe would like to comment on 
why we should not immediately explore the vein 
and relieve the obstruction. 

Racpu H. Loe (closing): I would like to say first 
that no one has had very much experience with 
this condition. Dr. Hughes collected 320 cases from 
the literature in 1950, and the most that any one 
person had reported from his own experience, | 
think, was five cases. 

In approximately 400 reported cases, I was not 
able to find any with a genuine acute fatality from 
a thrombus originating from a spontaneous axillary 
or subclavian vein occlusion. I think that Dr. 
Herrman should report his case. 

The reason, of course, that you do not see fatal 
cases is apparently because of the proximal obstruc- 
tion in the subclavian vein, which prevents, in the 
large majority of cases, a thrombus breaking loose. 


Loe 


I was interested in Dr. Macdonald’s comments. 
I think that one has to be very cautious in sug- 
gesting that postmastectomy swelling may be of 
venous origin. But, as he has indicated, I think 
there are a few cases, and I am quite aware that 
the venograms are difficult to interpret. I think his 
idea of taking films in rapid succession is an ex- 
cellent one. 

I think the other tests, such as venous oxygen 
content, circulation time and venous pressures, are 
important in arriving at the diagnosis of this con- 
dition. I believe that there are probably a certain 
number of patients, especially with delayed swelling 
of the arm following radical mastectomy, in whom 
the swelling is of venous origin; granted that most 
of them are of just the ordinary lymphatic type of 
blockage. 

Regarding Dr. Cressman’s comments on imme- 
diate surgery, I am not sufficiently sure of the 
patients who will and will not have a thrombus to 
be willing to operate immediately. Most patients 
recover without surgery and that is the reason that 
I would not particularly urge it unless the symp- 
toms persisted. 
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Distal Operative Arteriography—An Aid in 
Peripheral Arterial Surgery 


Witton A. Doane, m.p., Santa Barbara, California 


APID advances in technics for correction of 
peripheral arterial occlusive disease have 
made it possible to salvage many patients who 
previously would have been considered com- 
pletely incurable or relegated to sympathetic 
ganglionectomy and medical management. 

The over-all results of such new technics 
have been amazingly good in many series, yet 
a varying percentage of immediate and late 
failures has occurred. Failures in the direct 
surgical attack on obstruction of peripheral 
arteries may be due to (1) technical errors in 
endarterectomy or anastomosis or (2) 
proper selection of cases. The primary concern 
of this paper is to improve the selection of cases 
for direct arterial surgery by dispelling any 
doubt about the adequacy of arterial circula- 
tion distal to a localized arteriosclerotic occlu- 
sion. Rapid multiple exposure films of the 
progress of dye through an extremity are 
usually diagnostic, but this method is not 
universally available. Single peripheral films 
taken a few seconds after aortography or 
peripheral arteriography may fail to visualize 
the radiopaque dye at the proper instant to 
show both the proximal and distal extent of 
the block and the-condition of the arterial tree 
distal to the block. 

Distal operative arteriography was advo- 
cated by Barker [1] in 1954 to provide infor- 
mation about the arterial tree distal to a block 
which is often not obtained by a proximal 
arteriogram. Distal arteriography should en- 
able one to demonstrate the exact location of 
the occlusion, the size and condition of the 
vessel distal to the occlusion and the adequacy 
of the outflow tract. Failure to visualize a 
patent arterial lumen at or proximal to the 
popliteal bifurcation constitutes a contraindi- 
cation to direct surgical procedures for relief 
of segmental occlusion since the rate of failures 


of anastomoses rises sharply in the smaller 
vessels distal to this point. Significant narrow- 
ing or occlusion of the arterial tree distal to 
the popliteal bifurcation represents another 
contraindication to direct surgery. 

Crawford et al. [2], in reporting their experi- 
ence in surgical correction of arteriosclerotic 
occlusive disease, listed failures in three of 
twenty-four femoral by-pass grafts and two of 
twelve femoral blocks in which excision and 
grafts were utilized. 

In analyzing their few failures, they at- 
tributed all of them to an inadequate peripheral 
outflow bed and believed furthermore that 
the failures were the result of improper selec- 
tion of cases. 

Oudot and Beaconsfield [3] took bilateral 


direct femoral arteriograms several days prior . 


to aortic resection for aortoiliac thrombosis. 
They believe that demonstration of patency of 
the arterial tree below the occlusion is one of 
three major requisites for a successful result. 

Julian and associates [4] classified their cases 
of peripheral obstruction into four groups on 
the basis of arteriographic findings. The first 
two groups, both suitable for direct surgical 
attack, presented a demonstrable area of oc- 
clusion of variable length with evidence of a 
patent distal lumen. The fourth group showed 
diffuse narrowing of the major arterial trunk 
with a barely patent lumen throughout. These 
they deemed unsuitable for direct surgery of 
any type. The third group, however, was char- 
acterized by an abrupt obstruction and ade- 
quate collaterals, but no visible distal arterial 
trunks. At operation in this group of cases they 
found several instances of “‘a surprisingly good 
channel distal to the obstruction.” 

Distal operative arteriography is applicable 
to obstruction anywhere between the aortic 
and popliteal bifurcations. In iliac and proximal 
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Fic. 1. Direct femoral arteriogram visualizing localized block in femoropopliteal 
artery but failing to visualize popliteal bifurcation or arterial branches distal to the 


bifurcation. 


Fic. 2. Distal operative arteriogram showing complete visualization of the popliteal 


bifurcation and distal branches. 


femoral artery occlusion, the patient may best 
be managed in a supine position. However, in 
occlusions in the distal femoral or proximal 


popliteal artery, simultaneous exposure of the 
femoral and the popliteal bifurcation may be 
difficult. The prone position with the patient 
turned on the side to be operated upon and the 
opposite thigh acutely flexed out of the field 
was suggested by Graham [5] and has given 
unusually good simultaneous access to these 
two areas. 

Utilization of this procedure as a first step 
in direct arterial surgery obviates the necessity 
for earlier distal arteriography as a separate 
procedure. Furthermore, preoperative arteriog- 
raphy invariably produces edema and ecchy- 
mosis about the site of injection which increases 
the technical difficulties in exposure and vascu- 
lar anastomosis in the seven- to ten-day period 
following arteriography. However, in perform- 
ing vascular by-pass, replacement or endar- 
terectomy immediately following operative 
arteriography, one finds minimal technical 
difficulties due to tissue reaction. 


TECHNIC 


The distal artery is exposed through a short 
longitudinal incision and a tape passed about 
the artery proximally for easy handling during 


dye injection. After placing the cassette and 
positioning the portable x-ray machine, a No. 
19 needle is inserted just below the obstructed 
area and 10 to 20cc. of dye are injected rapidly. 
If visualization of the distal outflow tract is 
especially desired, proximal occlusion of the 
artery by pinching the tape aids in increasing 
the radiopacity of the artery. We have not 
used preliminary intra-arterial heparin as ad- 
vocated by Barker [1], but have used small 
doses of 1 per cent procaine and heparin in 
the artery following arteriograms. Trauma to 
the artery may be reduced by using a short 
plastic tube to connect the syringe to the 


_ needle. The film exposure is made just before 


completion of dye injection when 1 or 2 cc. 
remain in the syringe. Any arterial bleeding at 
the removal of the needle is readily controlled 
by massaging the injection site with a dry 
sponge. Sometimes it is necessary to expose the 
artery at several levels before finding patent 
artery for distal injection. After studying the 
resultant arteriograms, one may either proceed 
with direct arterial surgery or simply close the 
wound, 


CASE REPORT 


A fifty-three year old white man, a sheet metal 
worker, was first seen in June, 1956, complaining 
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of weakness and numbness in the left leg and foot 
after walking less than one block. He also noted 
cramps in the left calf muscles and coolness of the 
left foot. General physical examination disclosed 
normal femoral pulsations on each side, normal 
popliteal and distal pulsations on the right side, 
but absent popliteal and distal pulsations on the 
left side. He presented a delayed capillary refilling 
on the left side, and the left foot and leg were cooler 
and paler than the right. Direct femoral arteriogram 
on July 25, 1956, revealed a block in the ppper 
popliteal artery approximately 3 cm. long. The 
lumen of the popliteal artery was visible on the 
femoral arteriogram but no information was avail- 
able on the films regarding the popliteal bifurcation 
and the distal branches ofthe bifurcation. (Fig. 1.) 
Therefore, on August 16, 1956, with the patient in 
the semi-prone position, the popliteal vessels were 
exposed through an S-shaped incision across the 
popliteal space with an extension up the medial 
aspect of the thigh along the distal femoral vessels. 
The site of obstruction was exposed, and a distal 
operative arteriogram revealed a normal popliteal 
bifurcation with good filling of the posterior tibial, 
anterior tibial and peroneal branches distal to the 
bifurcation. (Fig. 2.) The area of popliteal occlusion 
was densely adherent to the surrounding structures 
and in an attempt to salvage all possible collaterals, 
a short segment of saphenous vein was used as a 
by-pass about the area of occlusion. Postopera- 
tively, the patient presented a full bounding 
popliteal pulse but no pedal pulses were ever felt. 
His exercise tolerance, which previously was limited 
to one-half block, was greatly increased so that he 
was able to walk eight to ten blocks without any 
claudication or weakness. 


SUMMARY 


In summary, the case for distal operative 
arteriography has been presented with a brief 
discussion of the technic utilized and descrip- 
tion of an illustrative case. This diagnostic 
procedure offers an opportunity for more 
accurate selection of cases in evaluating 
arteriosclerotic occlusion for direct arterial 
surgery. 
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DISCUSSION 


Epwin J. Wyre (San Francisco, Calif.): Any 
arteriographic means of demonstrating the distal 
arterial tree prior to surgical attack of a more 
proximal diseased segment deserves full considera- 
tion. Our experience, however, has led us to advo- 
cate the use of serial exposure of extra-long films 
with proximal aortography to accomplish this end, 
in preference to the method outlined by Dr. Doane. 
In our method, 36 inch films are passed by hand 
through a plywood tunnel with built-in grids. 
Exposure of four films over a ten-second interval 
(the first exposure is made at the completion of ‘the 
dye injection) results in visualization of the proxi- 
mal and distal tree in one study. 

The publicity given to rare complications of 
aortography has created unjustified concern about 
the use of this diagnostic method. In a series of 
620 aortograms at the University of California 
Hospital, only one fatality occurred and this was 
due to renal artery thrombosis. One patient sus- 
tained spinal cord damage but recovered almost 
completely. Both of these complications followed 
injection of the upper abdominal aorta for the 
demonstration of lesions high in the aorta. We 
have had no difficulty following the injection of 
the lower abdominal aorta in patients with distal 
iliac and femoral artery lesions. 

We believe the advantages of this method out- 
weigh its slightly greater risk. By using this proce- 
dure in numerous cases of femoral artery thrombo- 
sis, we have been able to demonstrate unsuspected 
preocclusive lesions at other sites, such as the 
proximal iliac arteries or the opposite extremity. 

These findings have resulted in alteration or 
extension of our surgical approach, and when the 
primary lesion is of questionable operability, such 
findings have been the deciding factor against any 
surgical intervention, other than perhaps sym- 
pathectomy alone. Any benefits of a locally success- 
ful grafting procedure or thromboendarterectomy 
often may be nullified weeks or months [ater if an 
occlusion develops at a higher site or in the opposite 
extremity. 

As Dr. Doane has indicated, operability of a 
femoral lesion is determined largely by the condi- 
tion of the arterial tree distal to the block. We have 
adopted fairly strict criteria of operability for this 
type of lesion. The distal femoral or popliteal artery 
must show a wide lumen free of distal obstruction 
or significant narrowing. Only one-third of the 
patients studied radiographically have satisfied 
these requirements. Unfruitful exploratory opera- 
tions have thus been avoided in two-thirds of these 
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patients by using this method rather than open 
distal arteriography. In patients whose legs are of 
questionable viability, operative incisions about 
the knee can be avoided, and thus a potential 
operative site for amputation is not compromised. 

A further disadvantage of the method of open 
distal arteriography is the difficulty of selecting 
the best site for arterial exposure. In some cases 
the lower level of complete occlusion is at the distal 
end of the adductor canal. The artery may be 
sclerotic, however, as far as the lower popliteal 
level, indicating a preferable graft site below the 
knee joint. In such a circumstance either multiple 
incisions or an unnecessarily wide exposure is 
required after preliminary exposure of the lower 
femoral artery. 

Jack A. CaNNon (Los Angeles, Calif.): I agree 
with Dr. Doane with regard to this subject. Never- 
theless, I admire wholeheartedly the very beautiful 
films that Dr. Wylie is able to get. I think that the 
problem of expense and the team required in order 
to obtain films by his technic is insurmountable in 
many places. We are still stumbling over the prob- 
lem of obtaining four 36-inch film cassettes and the 
expensive grid screens that go with them. Conse- 
quently, we have continued to use distal operative 
arteriography for this problem. We have found to 
our surprise that frequently a distal arterial tree 
can be shown to be patent even though at trans- 
lumbar, one-exposure aortography, such did not 


appear to be the case. In addition, we find to an 
increasing extent that a very accurate appraisal of 
the status of the distal tree is possible on clinical 
appraisal alone. 

However, I do believe that if Dr. Wylie’s technic 


is used, i.e., multiple exposure aortography, it is 
apparent that the distal tree can be evaluated with 
great accuracy. 

J. Kart Poppe (Portland, Ore.): I would like to 
compliment Dr. Doane on his excellent illustra- 
tions and stress the advantages of obtaining as 
much information as possible before the day 
scheduled for the arterial transplant. Additional 
films of the full length of the lower extremities 
taken a few seconds after the abdominal aortogram 
have showed satisfactory reconcentration of the 
radiopaque material in the extremities distal to 
the tliac obstruction. 

I have been pleasantly surprised to note satis- 
factory results with iliac grafts in patients with 
short popliteal artery occlusions when concomitant 
sympathectomy is performed with the arterial 
replacement. 

Witton A. Doane (closing): I quite agree with 
Dr. Wylie that aortography is indicated if there is 
any question about the femoral pulsation. In view 
of reported complications following aortography, | 
prefer not to use this diagnostic technic if the 
femoral pulsations appear to be perfectly normal. 

I, too, wish to commend him on his films, and 
believe that this technic is particularly satisfactory 
in his hands. 

The popliteal bifurcation would be my choice as 
to the site of distal injection whenever there are 
several areas of partial narrowing of the arterial 
tree above that site. I believe that distal operative 
arteriography is an accurate, certain method of 
diagnosis, especially in instances in which the distal 
arterial tree is not well delineated by any other 
method. 
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ITS USE IN ARTERIAL OCCLUSIVE DISEASE 


J. Howarp Payne, m.p., NorMAN E. Rupy, M.D. AND TRAvis WINSOR, M.D., 
Los Angeles, California 
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School of Medicine, Departments of Surgery and Medi- 
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arterial insufficiency of 
the peripheral blood vessels is often a 
result of a localized obstruction with a patent 
arterial system above and below the obstructing 
lesion. Resection of the diseased segment and 
insertion of a suitable graft [4], thromboendar- 
terectomy [1,2,8,18,19] and the bypass graft 
[3,4,9,10,15] have all been used with a varying 
degree of success in the treatment of peripheral 
arterial obstructions. 

The purposes of the present study are: (1) 
to determine the value of the homograft and 
the bypass technic in the treatment of seg- 
mental obstructions of the iliac, femoral and 
popliteal arteries; (2) to illustrate the value of 
the vasographic peripheral vascular laboratory 
examination as an aid in selecting patients who 
should benefit by surgical therapy; and (3) to 
provide objective evidence concerning the 
success or failure of the bypass graft in im- 
proving the circulation to the extremities. This 
report is based upon the evaluation of our 
experience with the lyophilized homograft used 
to bypass localized arteriosclerotic obstructions 
in the arteries of the legs. 


MATERIAL AND METHODS 


Data concerning fifteen patients are included 
in this study. (Table 1.) Twelve patients were 
men and three were women. Twelve were 
Caucasians and three were Negroes. The ages 
varied from thirty-nine to seventy-six years, 
with the majority falling into the fifth decade. 
Obesity was rarely encountered. Twenty-three 
bypass homografts were used in the fifteen 


patients. The right leg was involved in eleven 
instances and the left leg in twelve. 

The obstructions which were bypassed were 
located in the following arteries: the superficial 
femoral in thirteen cases, the external iliac in 
twelve, the common iliac in eleven, the internal 


TABLE | 
Patients (15): 
Bypass bomografts (23): 


iliac in ten, the common femoral in eight, the 
aorta in three, the popliteal in two, and in the 
arteries distal to the popliteal in two. In each 
instance lyophilized arterial homografts were 
used for the bypass. These were obtained from 
the Los Angeles County Heart Association 
Artery Bank and were prepared according to 
the technic of Hufnagel [6]. The arterial seg- 
ments utilized included external and internal 
iliac arteries and small abdominal and thoracic 
aortas. Femoral vessels were not available. If 
the segment to be bypassed was long, several 
pieces of homografts were sutured together. 
The longest graft made—34.5 cm. in length— 
consisted of three segments and extended from 
the lower abdominal aorta to the popliteal. 
(Fig. 1C.) 

In addition to the bypass graft, twenty-three 
additional surgicai procedures were performed. 
(Table 1.) Eight bilateral lumbar sympathec- 
tomies were accomplished in a manner which 
has been described [12]. The five thrombo- 
endarterectomies were confined to the common 
iliac arteries. Two thrombectomies were per- 
formed; one clot was evacuated from a graft 
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Fic. 1. Illustrated are situations where the bypass graft technic can be utilized. 
A, “piggy back” graft used to bypass a stenosed abdominal aorta and the 
common iliacs. B, resected aortic bifurcation with insertion of homograft; 
internal iliac of graft anastomosed to host common iliac. External iliac of graft 
anastomosed to left external iliac and right common femoral. C, bypass graft 
from aorta to popliteal with preservation of flow through internal and external 
iliac arteries. D, typical femoral-popliteal bypass graft. 
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on the first postoperative day and the other 
clot was cleaned out of the popliteal artery 
distal to the lower anastomosis. One limb 
required amputation. Four patients had the 
abdominal aorta resected below the renal 
arteries and an aortic bifurcation graft in- 


serted. (Fig. 1B.) 


TABLE 11 
ADDITIONAL SURGICAL PROCEDURES 
Thromboendarterectomy.................... 5 


Every patient complained of intermittent 
claudication of varying intensity in the buttock, 
hip, thigh or calf, depending on the site of ob- 
struction. I< is possible to localize with a reason- 
able degree of accuracy the site of arterial 
obstruction by the distribution of claudication 
pain [5]. Eighteen of the twenty-three extremi- 
ties were painful at rest, a symptom which 
usually indicates high grade obstruction with 
inadequate collateral circulation [14]. With 
few exceptions the extremities were cool and 
occasionally associated with numbness or 
tingling. In only eight was any change in color 
noted. Two had ischemic ulceration, one on the 
shin and the other on a toe. The latter was 
initiated by trauma and aggravated by infec- 
tion. Five patients had retarded growth of hair 
or toenails. 

After a complete clinical examination the 
patients were studied in the cardiovascular 
laboratory. The laboratory examination con- 
sisted of studies carried out by employing the 
vasograph.* This instrument consists of a con- 
sole which contains three separate units: a seg- 
mental limb plethysmograph, a digital plethys- 
mograph and three thermistor thermometers. 
The segmental limb plethysmograph was used 
for measuring the pulsations (volume changes 
with each pulse beat) of the large arteries of 
the arms and legs. These volume changes were 
recorded in terms of milliliters per pulse beat. 
This instrument is equipped with a standardiz- 
ing device so that volume changes are recorded, 
and thus differs from the conventional oscil- 


* Electro-Medical Engineering Co., Burbank, Calif. 
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lometer which does not record volume change 
and which gives results in arbitrary, unstand- 
ardized units. The digital plethysmograph was 
utilized to measure systolic blood pressure at 
various levels on the arms and legs. Also, the 
pulse waves and blood flow of the fingers and 
toes were recorded, which made it possible to 


TABLE Ill 
RESULTS 
Classification Initial Late 


study the circulation through the small ter- 
minal vessels. The thermistor thermometers 
were employed to study the circulation to the 
skin of the digits and to indicate when vaso- 
dilation was at its height. These studies were 
made before and after vasodilation produced 
by a posterior tibial nerve block. 

The results were classified as excellent, im- 
proved and poor. (Table 11.) The criteria for 
each classification follow. The excellent cate- 
gory included cases in ‘which there was (a) 
palpable pulsation over the graft and return of 
palpable pulses distal to the obstruction, (b) 
vasographic improvement, and (c) disappear- 
ance of intermittent claudication with produc- 
tion of an asymptomatic, functional limb, 
including healing of skin ulceration. Cases were 
recorded as improved if (a) palpable pulsations 
distal to the obstruction were absent but pres- 
ent over the graft, (b) the vasographic studies 
gave evidence of significant improvement, and 
(c) clinical improvement occurred. Results 
were interpreted as poor if there were (a) no 
pulsations over the graft or return of pulsations 
distal to the obstruction, (b) no significant im- 
provement demonstrated with the vasograph, 
and (c) no clinical improvement. 

Preoperative arteriograms were taken in all | 
cases. Postoperative arteriograms were taken 
in only four cases because postoperative vaso- 
graphic studies were considered safer and in 
many respects superior to angiograms. 


TECHNIC 


The principles and advantages of the end-to- 
side bypass graft have been described ade- 
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2A 2B 
Fic. 2. A, preoperative angiogram of obstructed left superficial femoral artery. B, postoperative angiogram of 


femoral-popliteal bypass. C, artist’s conception of the bypass graft. Note the near right angle with which the col- 
lateral branches leave and enter the main arterial trunks. 


quately [3,4,7,9-11,15]. With few exceptions 
the technics reported in these references were 
used in this series of patients. These differences 
will be indicated. The end-to-side anastomosis 
may be accomplished with the same ease as an 
end-to-end anastomosis. The proximal end of 
the obstruction dictates where the graft must 
be inserted. A patent popliteal artery distal 
to the obstruction insures an adequate arterial 
outflow and provides a reasonable chance for 
a successful outcome. One disadvantage was 
noted when the graft was carried across a 
flexion crease. (See case report.) 

A striking clinical observation is the infre- 
quent occurrence of obstruction in the arterial 


branches which come off at right angles, 
namely, the thoracic intercostals, the lumbars, 
the renals and the anterior tibial artery. Many 
collateral vessels leave and enter the large 
arterial trunks at almost go degrees. (Fig. 2.) 
In an attempt to duplicate nature, the end of 
the graft was inserted into the side of the host 
artery at an angle between 45 and go degrees. 
Technically it is easier to accomplish and main- 
tain the anastomosis at the proper angle if the 
bypass graft is brought down the thigh in the 
subcutaneous layer rather than deep to the 
fascia. (Fig. 3.) 

Since the obstruction of the lower abdominal 
aorta and the iliac arteries was incomplete in 
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two patients, it was possible to bypass rather 
than resect the bifurcation. The proximal end 
of the aortic bifurcation graft was anastomosed 
to the side of the host aorta. (Fig. 1A.) In one 
case the distal end-to-side anastomosis was at 
the external iliacs. In the other case the distal 
anastomosis was accomplished bilaterally end- 
to-side into the common femoral artery, below 
the inguinal ligament. 

When the aortic bifurcation was found to be 
almost completely obstructed, it was resected 
and the graft inserted into the aorta with an 
end-to-end anastomosis. (Fig. 1B.) The ex- 
ternal iliac branch of the graft was sutured 
end-to-side to the host’s external iliac or com- 
mon femoral, or superficial femoral or popliteal, 
depending on the location and distal extent 
of the obstruction. Instead of closing off the 
host’s common iliac, this segment was thrombo- 
endarterectomized and sutured to the internal 
iliac branch of the graft. In this manner maxi- 
mum flow through the internal and external 
iliacs and previously established collaterals was 
preserved and utilized. 

When a femoral-popliteal bypass graft was 
inserted, the proximal anastomosis to the com- 
mon femoral artery was end-to-side. (Fig. 1D.) 
This procedure insured an adequate inflow, 
provided an excellent angle for the anastomosis 
and was above the profunda branch. The fact 
that the anastomosis was above the profunda 
is important because of the high instance of 
impaired flow through the superficial femoral 
artery distal to the profunda branch. The upper 
end of the graft was not placed in the super- 
ficial femoral artery because of the poor inflow. 

The distal anastomosis also was performed 
end-to-side. The lower end of the graft should 
be smaller.in diameter than the proximal end. 
However, the distal end usually is an iliac 
artery and is therefore larger than the host’s 
popliteal artery. A patent popliteal artery with 
good backflow is desirable if a successful result 
is to be obtained. However, nothing can replace 
meticulous surgical technic as a major factor in 
determining the ultimate success of a graft. In 
Figure 2 are shown pre- and postoperative 
angiograms together with a drawing of the 

bypass graft. 


RESULTS 


Of the twenty-three extremities treated with 
bypass technic using lyophilized homografts, 
the initial results were considered excellent in 
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seventeen. Two patients were classified as 
improved. In four patients the initial results 
were poor. Two of the patients included in the 
poor group had immediate revision of their 
grafts and are now in the excellent classifica- 
tion. (Table 111.) 


Sartorius 


Fic. 3. Femoral-popliteal bypass graft in subcutaneous 
layer. Insert, note the angle (45 degrees or greater) of 
the anastomosis. 


Vasographic examination of two of the four 
grafts with poor results suggested that arterial 
disease was present distal to the popliteal bifur- 
cation prior to the surgery. One of these 
patients required amputation. Examination of 
the amputated limb substantiated the previous 
impression of marked arterial disease distal to 
the popliteal artery. In this case the bypass was 
unsuccessful in preventing or lowering the site 
of amputation. 

Two of the patients in the poor group re- 
quired revision of the grafts during the imme- 
diate postoperative period and were converted 
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Fic. 4. Patient R. C. Preoperative vasographic study. 


to the excellent group. The progress of one of 
these patients is described in detail: 


R. C., a forty-eight year old man, complained of 
pain in the left hip and thigh after walking one 
block. Preoperative vasographic examination of 
the left leg (Fig. 4) showed low pulse waves at the 
groin, above the knee, below the knee and at the 
ankle. These waves were rounded and had no 
dicrotic notch. The pulsation indexes (height of 
pulsation in the leg divided by the height of pulsa- 
tion in the arm) were abnormal and indicated 
arterial disease of both lower extremities. The left 
leg was more severely involved than the right. 

An evaluation of the pulsations in the index 
finger and in the right and left second toes also 
revealed disease of the left side. The pulsations in 
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the left toe were absent before and after the follow- 
ing vasodilating procedures: indirect body heat, the 
consumption of 2 ounces of alcohol and a posterior 
tibial nerve block. 

The systolic blood pressures in the entire left 
leg were low as compared with those in the right. 
The blood flow through the left second toe was 
1.0 cu. mm. per second before vasodilation and 
increased ten times after dilation. This increase, 
however, brought the flow only to about half of 
the normal average value. The blood flow through 
the right toe was greater than the left. 

The skin temperatures of the left toe were lower 
than those on the right. However, the tempera- 
tures on the left increased 7°c. with the vasodilating 
procedure. 

The angiogram demonstrated an obstructing 
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Fic. 5. Patient R. C. Postoperative vasographic study. 


lesion in the left external iliac, common femoral 
and a portion of the superficial femoral and the pro- 
funda arteries, with refilling below the obstruction. 

A bypass graft was inserted from the patent left 
external iliac artery to the superficial femoral 
artery, passing under the inguinal ligament. This 
graft was an immediate failure. On the first post- 
operative day the patient required revision of the 
graft. Excellent distal flow was re-established by 
extensive thrombectomy of the graft using a com- 
bination of methods, namely, direct removal, retro- 
grade washing and catheter aspiration. The graft 
then remained patent for ‘six months. Three 
months after the revision vasographic examination 
(Fig. 5) showed a marked increase in the height of 
the pulsations of the left leg, and an increase in 
the systolic blood pressures, pulsations and blood 
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flow on the left. The blood pressure and the 
pulsation indexes were improved. Six months after 
the surgery, thrombosis of the homograft occurred 
and the patient’s vasographic examination was 
similar to the one made prior to the first graft. 
This finding suggests that blood was coming - 
through the bypassed major channels and col- 
laterals, although the graft was thrombosed. The 
patient had been sitting on a pier railing with the 
thigh sharply flexed on the trunk for about two 
hours. When he stepped down from this position 
the left leg and foot were “asleep” and the pre- 
viously palpable pulsations had disappeared. This 
situation represents the only complication in this 
series resulting from a graft being carried across a 
flexion crease. The patient was returned to surgery 
and the graft replaced. The second graft has re- 
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mained patent in a functioning, asymptomatic limb 
for the past five months. It should be noted that 
this patient was on dicumarol with a prothrombin 
level of 18 per cent at the time of the thrombosis 
of the graft. 


Another one of the four patients with poor 
results had a graft inserted from the right com- 
mon femoral to the popliteal artery. This graft 
thrombosed on the third postoperative day 
at the time of ambulation. The graft was re- 
moved that day and a new one inserted which 
is now open. The leg is asymptomatic and 
functional, and the patient is included in the 
excellent group. The thrombosis started at the 
distal anastomosis, low in the popliteal artery, 
and was observed as it propagated up the thigh. 
It may be significant to note that the thrombo- 
sis occurred where the graft entered the poplit- 
eal artery at an acute angle. 

The fourth patient in this group died on the 
third postoperative day from renal failure and 
toxemia due to a gangrenous leg. This patient 
was obviously a poor selection for surgical 
therapy because the preoperative vasographic 
studies recorded very low pulsations, blood flow 
and skin temperatures through the toes with 
no element of vasoconstriction. However, this 
was a series of unselected patients and no one 
was refused the possible benefits of surgical 
therapy. 


COMMENTS 


Survival of the ischemic limb is not the only 


criterion for a successful graft [14]. Every 
effort must be made to produce a functioning, 
asymptomatic extremity. The bypass homo- 
graft is a satisfactory method for re-establishing 
the circulation to the limb distal to an arterio- 
sclerotic obstruction of the common iliac, 
external iliac, internal iliac, common femoral, 
profunda femoris and the superficial femoral 
arteries. The bypass technic also preserves and 
utilizes the previously established collateral 
circulation. It is especially important to pre- 
serve circulation in the internal iliac artery; 
otherwise intermittent buttock and hip claudi- 
cation will not be relieved. The bypass proce- 
dure proved to be less satisfactory for the 
patient with obstruction distal to the popliteal 
artery and its bifurcation. The poor results 
obtained in the obstructions of the popliteal 
artery and vessels below the knee were due 
most likely to the inadequate arterial run-off. 
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In this situation the graft is almost certain to 
thrombose in the early postoperative period. 

The essentials for a successful bypass graft 
are: (1) a suitable graft, (2) establishment of 
sufficient inflow, (3) the presence of adequate 
arterial run-off, (4) the maintenance of an 
adequate systolic blood pressure during and 
after surgery, and (5) a technically well done 
anastomosis. Early failure of a graft is usually 
caused by the abseace of one or more of these 
essentials. Two additional factors influence late 
failures: (1) progression of the original disease 
in the host artery, and (2) structural changes 
that may exist or develop in the graft [75]. 
Unless precautions are taken, a diseased artery 
may be used inadvertently as a graft. All grafts 
in the artery bank should be x-rayed so that 
those containing calcium may be identified 
and discarded. (Fig. 6.) 

The administration of anticoagulants in the 
postoperative period does not protect the pa- 
tient against thrombosis. Thrombosis of the 
graft developed in the patient who received 
dicumarol even though his prothrombin time 
was within the therapeutic range. The di- 
cumarol was administered to this patient be- 
cause of a coronary occlusion with myocardial 
infarction which the patient had had several 
months before surgery. 

Many vascular surgeons believe that angiog- 
raphy offers the greatest assistance in deter- 
mining operability and in following the pa- 
tient’s postoperative progress [15,17,19]. Long 
film technics and serialized exposures are neces- 
sary to give an acceptable picture of a diseased 
arterial tree [13,17,18]. Anything less is a 
compromise. Every patient reported in this 
series had a preoperative angiogram. Only four 
had a postoperative angiogram but eleven had 
postoperative vasographic studies. 

Vasographic studies provide more accurate 
information than the angiogram regarding the 
run-off and the functioning collateral circula- 
tion [16]. The vasographic examination makes 
it possible to improve the selection of patients 
for bypass grafts. If the circulation through 
the toes is studied before and after posterior 
tibial nerve block and measurements of the 
volume of pulsations, relative blood flow and 
skin temperatures of the toe are made, it is 
possible to determine rather accurately whether 
circulation through the calf and foot is ade- 
quate for survival and function. When the 
circulation is improved after posterior tibial 
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Fic. 6. Roentgenogram of homografts in the Los Angeles County Heart Association Artery Bank. Note 


calcium deposits in grafts 8 and to. 


nerve block, it is logical to assume that the 
smaller vessels are patent and a bypass graft 
even to the arteries below the knee is likely to 
be successful. Vasographic studies also make it 
possible to determine the amount of functional 
vasoconstriction which is present in the distal 
parts of the extremities. In this study, when 
high grade functional vasoconstriction was 
present, lumbar sympathectomy was _ per- 
formed. There was no mortality or morbidity 
for the vasographic study. 

The magnitude of the distal flow may be 
ascertained by measuring the toe pulse, blood 
flow and skin temperatures before and after a 
posterior tibial nerve block. For example, or- 
ganic arterial disease without a functional 
vasoconstrictive component is probably pres- 
ent in a patient whose toe shows low pulse 
waves of only 2 or 3 cu. mm./second, and a 
low skin temperature of 26° or 27°c., and who 


after blocking shows no significant change in 
any of these measurements. In such a patient 
it is likely that a bypass graft below the poplit- 
eal artery will be unsuccessful because of the 
poor flow through the vessels distal to the graft. 
On the other hand, if the patient’s toe shows 
low pulsations, blood flow and skin tempera- 
tures before block, and after the block shows 
high pulse waves of 7 cu. mm., a high blood 
flow of 20 cu. mm./second and a skin tempera- 
ture of 36°c., it may be concluded that a strong 
functional vasoconstrictive element is present 
with little organic disease of the arteries and 
that distal flow is good. In this situation a 
sympathectomy and bypass graft would be 
likely to succeed. 

Vasographic examinations are valuable in 
following patients during the postoperative 
period. Examinations may be done at frequent 
intervals without harm or discomfort to the 
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patient, and objective measurements may be 
obtained. It should be pointed out that the 
_ height of the pulsations from the limb ob- 
tained with the segmental plethysmograph Is a 
standardized reproducible record of volume 
change per pulse beat which differs from the 
measurement made with the conventional oscil- 
lometer which is not reproducible because it is 
not properly standardized. Because of the 
standardization, differences in the tightness of 
the cuff and such factors as the age of the tubing 
and rubber parts of the instrument do not 
introduce errors into the readings. 


SUMMARY 


Arteriosclerotic arterial insufficiency of the 
peripheral blood vessels is often due to localized 
obstruction with a patent arterial system above 
and below the obstruction. The results of 
twenty-three bypass grafts in fifteen patients 
are reported. The clinical and laboratory meth- 
ods of diagnosis, management, surgical technic 
and follow-up are described. 

The principles and advantages of the end- 
to-side bypass graft are presented. Of the 
twenty-three extremities treated with the 
bypass graft technic using the lyophilized 
homograft, the initial results were excellent in 
seventeen, improved in two and poor in four. 
Two patients in the last group had their grafts 
revised or replaced and are now in the excellent 
group. Our results as of now are: nineteen 
excellent, two improved and two poor. No 
patient’s blood flow was impaired by the surgi- 
cal procedures, although we did fail to prevent 
an amputation. There was one death. 

A longer follow-up is necessary before the 
ultimate fate of the grafts and the final outcome 
of these patients will be known. However, this 
study indicates that the lyophilized homograft 
is a suitable material for bypassing arterial 
obstructions. In addition, the bypass graft 
technic is an acceptable method for the treat- 
ment of segmental occlusion of the common 
iliacs, internal iliac, external iliac, common 
femoral and superficial femoral arteries. This 
technic may be employed for obstruction in the 
popliteal artery provided the distal arteries are 
patent and can maintain a good blood flow to 
the limb after the graft is in place. 

The vasographic examination, which is an 
integrated laboratory technic for examining the 
peripheral circulation, proved of value in the 


selection of patients for the bypass graft and 
for lumbar sympathectomy. Vasograms were 
of value also in following the progress of 
patients at frequent intervals without mortal- 
ity, morbidity or discomfort to the patient. 
The vasographic examination made postopera- 
tive angiograms unnecessary. 
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DISCUSSION 


Epwin J. Wyte (San Francisco, Calif.): This 
challenging opportunity to discuss the exciting 
work of Dr. Payne and his colleagues also repre- 
sents an opportunity to compare varying ap- 
proaches to a common problem. It is necessary, 
however, that there be common criteria in order 
to make such comparisons valid. The many varia- 
tions in the degree of severity of proximal and distal 
occlusive disease in segmental or arteriosclerotic 
thrombosis and the varying effect of sympathetic 
interruption (whether by lumbar sympathectomy 
or merely by the division of sympathetic fibers 
coincident to local artery dissection) may influence 
peripheral symptoms or the laboratory assessment 
of peripheral flow. For these reasons, my remarks 
are limited to a discussion of the functioning of the 
arterial substitute alone. 

Dr. Payne has indicated that early thrombosis 
appeared in three grafts (13 per cent), although in 
six (26 per cent) palpable pulsations were absent 
after operation. In our experience the absence of 
postoperative pulses in the femoral artery following 
aorta-iliac or aorta-femoral bypasses, and in the 
popliteal artery following femoral bypasses has 
been due in each instance to graft thrombosis. A 
thigh pulse following a successful femoral bypass is 
extraordinarily easy to feel if the graft has been 
placed in a more superficial position as Dr. Payne 
has shown. 

Some of our patients with graft thrombosis 
nevertheless have shown clinical improvement pos- 
sibly for the reasons indicated heretofore. Even 
with the adoption of this more rigid criterion, the 
resulting 26 per cent thrombosis rate compares with 
that recorded in other published series. We have 
also concluded that patency of the peripheral out- 
flow tract is the most important factor in prevent- 
ing graft failure. Dr. Payne and I disagree to some 
extent concerning the method of graft insertion. 
Inasmuch as turbulence of blood flow appears to 
be a factor in producing thrombosis, we have fav- 
ored a graft insertion using as oblique an angle as 
possible. We actually anastomose the graft with 
some degree of tension in order to align the periph- 
eral artery with the long axis of the graft. 

Thirty-one bypass arterial grafts have been 
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implanted in patients at the University of Califor- 
nia Hospital during the past fourteen months. 
Sixteen grafts were prepared by beta-propyl-lac- 
tone sterilization and buffered electrolyte solution 
preservation, and fifteen by 70 per cent ethyl alco- 
hol sterilization and preservation. Eighteen were 
aorta-to-femora! grafts for the surgical treatment 
of advanced occlusive disease involving the 
terminal aorta and the full extent of the common 
and external iliac arteries. Thirteen were common 
femoral-to-popliteal grafts. Immediate thrombosis 
appeared in seven patients of this series, three of 
which, however, involved only one arm of an 
aorta-to-bilateral femoral graft. In the last three 
cases we reoperated as soon as the diagnosis of 
thrombosis was made, and patency was regained 
in all three. There were two cases of late thrombo- 
sis, at four and eight months, respectively. We 
believe these to have been due to technical errors 
which caused constriction at the site of anastomosis. 

The over-all thrombosis rate of 23 per cent in our 
experience with bypass grafts has been compared 
to the thrombosis rate in our previous thrombo- 
endarterectomies. In a series of 100 consecutive 
thromboendarterectomies for treatment of throm- 
bosis or stenosis involving the aorta and common 
iliac arteries, immediate thrombosis developed in 
seven, of which four involved only one iliac limb. 
In none of the seven was ischemia increased as a 
result of operation. In the last fifty operations 
thrombosis has occurred only once. There have 
been no late thromboses in this group during the 
follow-up period ranging from three months to 
six years. 

A more comparable series, however, is an addi- 
tional group of thirty-one patients who underwent 
thromboendarterectomies for the advanced type 
of lesions which Dr. Payne has been discussing 
and for which we have also been performing bypass 
grafts. These lesions include stenotic or thrombotic 
involvement of common and external iliac arteries, 
external iliac and common femoral arteries, or long 
lengths of the superficial femoral arteries. Imme- 
diate thrombosis occurred in eight patients (26 per 
cent) of this group, and Jate thrombosis in four, all 
within the second year after surgery. 

It is of interest to note that we have improved 
our salvage rate only slightly by adopting the 
bypass method in this more advanced type of 
disease. The relative ease of bypass operations in 
patients with extensive occlusion and the lesser 
likelihood of disturbing existing collateral path- 
ways would seem nevertheless to make this the 
preferable procedure. For the simpler lesions of 
aorta-common iliac thrombosis, we clearly believe 
thromboendarterectomy to be the better procedure. 

Rosert A. Wise (Portland, Ore.): May I con- 
gratulate Dr. Payne on his brilliant paper and 
Dr. Wylie on his important discussion. I would like 
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to call attention to the fact that occasionally the 
bypass procedure is of value in acute traumatic 
arterial injury. 

We had such a situation three years ago, when 
the superficial femoral artery had been divided and 
ligated exactly at the division of the common 
femoral into the profunda and superficial femoral 
arteries. Distally the superficial femoral artery had 
been ligated after a loss of approximately 6 cm. 
of the artery. 

The patient was seen one hour after the accident. 
It became evident that in order to establish con- 
tinuity of the superficial femoral artery by a graft 
it would be necessary to divide the common femoral 
and sacrifice the profunda fenioris should an end- 
to-end suture be employec. If the graft throm- 
bosed, we would have complete loss of both the 
profunda and superficial femoral artery circulation. 
Therefore we decided to use a bypass graft between 
the common femoral artery proximal to the 
profunda, and the superficial femoral artery. 

Films* showed the divided superficial femoral 
artery at the bifurcation of the common femoral 
artery. The profunda femoris was intact. The 
graft extended from the common femoral artery, 
where it was anastomosed end-to-side, to the distal 
end of the divided superficial femoral artery. 

On a femoral arteriogram taken several months 
following operation the graft which had restored 
continuity to the superficial femoral artery could 
be noted. It was also noted that the profunda 
femoris artery circulation was preserved. 

This case illustrates the use of a bypass graft in 
acute traumatic division of an artery at a major 
branch, thereby preserving the circulation which 
might be sacrificed by an end-to-end technic. 

The use of a bypass graft in arteriosclerotic oc- 
clusion of the external iliac artery is illustrated by 
another patient. This woman had severe claudica- 
tion in her left lower extremity, being able to walk 
only 50 feet without pain. 

An aortogram showed complete occlusion of the 
left external iliac artery. The arteries on the right 
showed minimal changes. 

At operation a bypass arterial homograft was 
placed between the left common iliac artery and 
the left common femoral artery using the end-to- 
side technic. 

A postoperative arteriogram was taken two 
years following surgery and showed the patent 
arterial homograft extending from the left common 
iliac artery to the left common femoral artery. 

The patient states that she can walk approxi- 
mately 1 mile without signs of claudication. Through 
the use of a bypass graft collateral vessels were un- 

* Dr. Wise illustrated his discussion with slides. 


injured and adequate arterial blood was provided 
to the left lower extremity. 

J. Kart Popre (Portland, Ore.): I would like 
to ask Dr. Payne how he obtains long homografts in 
sufficient numbers. 

I have had considerable difficulty obtaining 
homografts of sufficient length to reach the mid- 
thigh region from the mid-abdominal aorta. It is 
only by a great deal of persuasion and long delays 
that these are obtained, while the patient postpones 
his operation. 

It seems particularly desirable under such cir- 
cumstances to use the graft before dry freezing, so 
that any few centimeters of femoral artery which 
are not used can be preserved for the next patient. 

J. Howarp Payne (closing): I wish to thank 
Dr. Wylie for his kind and informative discussion, 
and the other participants for their interest in this 
presentation. 

In regard to the question of obtaining grafts, 
I am sure it is a difficult problem in any city. We 
obtain most of our material from the Los Angeles 
County Hospital and the Hospital of the Good 
Samaritan. The residents in surgery have the 
responsibility of obtaining the specimens with the 
cooperation of pathology residents. If the surgical 
resident would go to the autopsy room to assist the 
pathologist or take the arteries himself, an adequate 
supply could be assured. We have two surgical 
residents on call for the autopsy room. The secre- 
tary advises them when a suitable postmortem 
examination is to be performed. The surgical resi- 
dent either takes the arteries or assists the patholo- 
gist. It is true that in each hospital we have a very 
cooperative pathology department. This explains 
the reason that our bank is well stocked. 

With reference to the angle of anastomosis, it is 
interesting to note that in two cities as close as 
San Francisco and Los Angeles we are approaching 
the problem from different angles. We have at- 
tempted to duplicate the angle of the anastomosis 
as it occurs in nature. It is evident that the right 
angle branches of the aorta, the renals, the lumbars, 
the thoracics and an outstanding example, the 
anterior tibial artery, are rarely the site of obstruc- 
tion. The majority of the arterial obstructions 
begin at the branches with acute angle origin; 
the internal iliac artery is one of the most notable. 
We are fully aware that these clinical observations 
may be fallacious. The School of Engineering has 
been consulted in an effort to clarify the problem 
of the proper angle of anastomosis. Time and ac- 
curate laboratory study will be necessary before 
final conclusions can be made. To date our results, 
using the methods and materials described, have 
been most gratifying. 
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SURGICAL TREATMENT 


Ross RoBERTSON, M.D., Vancouver, British Columbia, Canada 


ARDIAC tumours became of increasing inter- 
C est to cardiologists following an excellent 
study and review of the literature by Lisa, et al. 
[16] in 1941. These workers outlined the out- 
standing features of cardiac tumours which 
should lead to the diagnosis. 

Successful surgical excision of a cardiac tu- 
mour was first reported by Beck [2] in 1942. He 
discussed heart tumours in general and sug- 
gested that myxomas of the left atrium could 
be removed. Stimulated by his report, numer- 
ous attempts were made to excise cardiac 
tumours, with a few successes [5,7,17,20]. 

Following are case reports on five patients 
with cardiac tumours treated surgically. 

It is convenient for the surgeon to classify 
cardiac tumours as rising from the pericardium, 
myocardium or endocardium, since the diagno- 
sis and treatment depend largely on their 
location. 


PERICARDIAL TUMOURS 


Pericardial tumours such as intrapericardial 
teratoma, lipoma, mesotheliosarcoma, heman- 
gioma and lymphangioma may cause symptoms 
of constrictive pericarditis, obstruction of the 
vena cava or pericarditis with effusion. Cardiac 
x-ray films may show a rounded shadow merg- 
ing with the heart or a greatly enlarged globular 
heart suggesting pericardial effusion. Aspiration 
of fluid, especially bloody effusion, assists 
greatly in the diagnosis. Maurer [17] has sug- 
gested that a pneumopericardium would have 
assisted in the preoperative diagnosis in his 
case. In 1952 he successfully removed a lipoma 
from within the pericardial sac attached to the 
anterior surface of the left ventricle. 


Case 1. (Teratoma of pericardium.) T. F., age 
two years, was admitted to the hospital in May, 
1952, because of persistent cough and vomiting for 


ten months. X-ray study of the chest showed a 
rounded tumour along the right heart border. 
(Fig. 1.) The preoperative diagnosis was mediastinal 
dermoid cyst. 

At operation in June, 1952, by Dr. R. H. Gourlay, 
a dumbbell-shaped tumour the size of two small 


Fic. 1. Case 1. Teratoma of pericardium. Radiograph 
showing rounded tumour along the right heart border. 


Japanese oranges was found lying between the 
greatly enlarged right atrium and the right 
ventricle, beneath the visceral pericardium. The 
tumour was attached to the right ventricle by a 
base measuring 2 inches in diameter. The right 
coronary artery was found embedded in the mass on 
three sides. The tumour appeared to obtain its 
blood supply from two large vessels springing from 
the right coronary artery at its origin. At this stage 
in the dissection cardiac arrest occurred but the 
beat was restored after five minutes of: cardiac 
massage. After further dissection the tumour was 
removed but there was considerable bleeding from 
the branch of the right coronary artery entering the 
tumour. Cardiac arrest again occurred but the 
heartbeat was again restored rather quickly. Fur- 
ther bleeding from the right coronary artery was 
encountered and controlled by ligature with some 
difficulty. Cardiac arrest again occurred and the 
heartbeat could not be restored. It was thought 
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Fic. 2. Case 1. Teratoma of pericardium. Low power 
view. 


that the right coronary artery may have been 
occluded by the ligature. 

The pathologic specimen was a dumbell-shaped 
mass measuring 8 by 4 cm. A small amount of heart 
muscle was attached to one surface. The other was 
covered by thickened pericardium. Microscopic 
sections showed a definite teratomatous type of 
growth characterized by gland formations, islands 
of cartilage, hair follicles, etc. (Fig. 2.) 


Case u. (Cylindroma(?) of pericardium.) V. S., 
a thirty-four year old woman, was first seen in 
October, 1949, complaining of increasing shortness 
of breath for three years and swelling of the ankles 
and abdomen. On examination the jugular veins 
were prominent. Venous pressure was 38 cm. The 
apex beat was not palpable. Heart sounds were 
distant and tic tac in quality. No murmurs were 
heard. There were moist rales at the base of both 
lungs. The liver was greatly enlarged. Cardiac 
x-ray films showed the heart shadow greatly 
enlarged, apparently outlining the pericardium. 
(Fig. 3.) Preoperative diagnosis was pericarditis 
with effusion. 

At operation through the fifth left interspace 


Fic. 3. Case 11. Cylindroma (?) of pericardium. Radio- 
graph showing huge globular heart. 


anteriorly the pericardial sac was found to be huge 
and tense, and on opening it several hundred cubic 
centimeters of bloody fluid exuded. The heart was 
small. There were several tumour nodules, the 
largest measuring 2 cm. in diameter, scattered over 
the visceral and parietal pericardium. They were 
pale pink and located chiefly in the neighborhood of 
the pulmonary valve. A large window was left in the 
pericardium for drainage. The patient made a good 
recovery from operation. A section of the tumour 
was examined by several pathologists of the 
Tumour Registry, who gave a variety of diagnoses 
including cylindroma, metastatic adenocarcinoma ~ 
and carcinoma. The patient remained well for five 
years following operation, when she finally died of 
local recurrence of the tumour. Autopsy was not 
performed. 


Case 11. (Mesothelial sarcoma of pericardium.) 
A. N., a forty-seven year old woman, was first seen 
in April, 1956, complaining of retrosternal discom- 
fort and dyspnoea since January. Before this she had 
felt well and had always been active in badminton 
and hill climbing. On examination the patient was 
in acute respiratory distress, being comfortable only 
in the knee-chest position. Her face was oedema- 
tous. The neck veins were full. The blood pressure 
was 100/80. A rub was heard over the pericardium. 
Heart sounds were distant. The liver was enlarged. 
Cardiac x-ray films showed a huge heart shadow 
apparently outlining the pericardium and occupy- 
ing the lower part of the chest from side to side. 
(Fig. 4.) Pericardial paracentesis obtained 2,200 cc. 
of wine-coloured fluid. Four days later an additional 
1,400 cc. of bloody fluid were aspirated. 

On May 12th a left thoracotomy was performed. 
The pericardial sac was opened and drained of 2,000 
cc. of bloody fluid. A white, fleshy mass of tissue 
surrounded and infiltrated the great vessels within 
the pericardium. It was not possible to remove the 
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tumour. A large window was made in the peri- 
cardium for drainage. Following operation the 
patient’s condition deteriorated rapidly and she 
died on June gth. 

At autopsy the heart was grossly enlarged. There 
was widespread involvement of the pericardium by 
a malignant process. The tumour mass infiltrated 
the wall of the right atrium, protruding into 
the atrial cavity. Diligent search of the remainder 
of the body failed to reveal a primary site of the 
tumour. Microscopic sections showed sheets of 
undifferentiated pleomorphic cells containing scat- 
tered areas of necrosis, some of which were arranged 
in small groups which appeared to lie in preformed 
spaces, such as in lymphatic and blood capillaries 
The lesion was thought to be a mesotheliosarcoma 
of pericardial origin. 


(Lympbangioma of pericardium.) R.G., 
age three years, was first seen in April, 1949. His 
parents stated that when the child was one month 
old he had had difficulty with his feedings and a 
diagnosis of congenital heart disease had been made. 
However, he was fairly well until March, 1940, 
when he became acutely ill with fever to 104°F., 
and signs developed of pleural effusion in the left 
chest. Pericardial aspiration recovered a small 
amount of thick, chocolate-like fluid, sterile on 
culture. X-ray films showed a tremendously en- 
larged heart with a lobular appearance in either 
border, suggesting an overlying thymus. The 
pericardial sac was again aspirated but no more 
fluid could be obtained. The diagnosis at that time 
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Fic. 4. Case 111. Mesotheliosarcoma of pericardium. Pre- and postoperative radiographs. 


LYMPHANGIOMA 


Fic. 5. Case tv. Lymphangioma of pericardium. Pos- 
teroanterior and lateral radiographs showing tumour 
with calcified margins, anterior to heart. 


was myocarditis of unknown origin with pericardial 
effusion. 

The child was followed up periodically and con- 
tinued to be in fair health until 1956, when he com- 
plained of dyspnoea on exertion. He had no attacks 
of cyanosis. On examination the heart sounds were 
normal. There were no murmurs and rhythm was 
regular. Cardiac X-ray films showed a rounded 
area of increased density with calcification in the 
anterior mediastinum. (Fig. 5.) Tomograms and 
angiocardiogram revealed this to be an oval mass 
pressing on the superior vena cava, deeply indent- 
ing the right atrium and pressing upon the pul- 
monary artery and aorta which it displaced 
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Fic. 6. Case iv. Lymphangioma of pericardium. Appear- 
ance of resected tumour. 


posteriorly and narrowed. The mass was presumed 
to be intrapericardial. 

At operation on August 20, 1956, an incision was 
made across the sternum into the third right and 
left interspaces. The internal mammary arteries 
were doubly transfixed and ligated and divided. 
The pericardial sac was opened by a large H-shaped 
incision. Adhesions obliterated the pericardial 
space. A hard mass the size of a small orange was 
found attached to the pericardial sac, the right 
atrium, right ventricle, superior vena cava and 
aorta. It was freed with considerable difficulty from 
these structures. During the dissection the right 
coronary artery was encountered and a small artery 
appeared to branch from it into the cyst. This was 
ligated and divided and the right coronary artery 
protected. During dissection in this area the electro- 
cardiograms showed changes of right coronary 
insufficiency. This disappeared when the dissection 
was concluded. In order to free the tumour from 
the aorta it was necessary to carry the dissection 
into the media of the aorta. Removal of the tumour 
left a depression in the right atrium and ventricle 
and between the superior vena cava and aorta, 
representing the bed of the cyst. Following its 
removal the anesthetist reported a rise in blood 
pressure to 160. The wound was. closed in the usual 
way. 

The patient made a good recovery from opera- 
tion and when last seen in November, 1956, he was 
in good health. 

The pathologic specimen (Fig. 6) showed a 
brownish tumour mass measuring 9 by 6 by 5 cm. 
The cut surface was brownish in colour and soft in 
consistency. It contained a few cystic spaces, There 


Fic. 7. Case tv. Lymphangioma of pericardium. Low 
power photomicrograph of resected tumour. 


were some calcified areas in the capsule. Micro- 
scopic sections showed dilated lymphatic channels 
embedded in a loose connective tissue stroma in 
which lymphoid aggregates and reticulum cells were 
prominent. In the central areas there were large 
deposits of amorphous, hyaline granular material 
from old hemorrhages. The diagnosis was cystic 
lymphangioma. (Fig. 7.) 

Comments. It seems likely that the original 
pericardial aspiration tapped an old hemor- 
rhagic area within the tumour. It is of interest 
to compare this with Case 1, in which difficulty 
with the right coronary artery led to the child’s 
death. The experience gained there assisted in 
the favourable outcome in this case. The un- 
fortunate experience reported by Gebauer [ro], 
in which uncontrolled bleeding from the aorta 
was encountered, led to increased care being 
taken in dissection in this area and contributed 
to the favourable result. 


MYOCARDIAL TUMOURS 


Tumours arising within the myocardium may 
account for arrhythmia, tachycardia or in- 
tractable cardiac failure without obvious cause. 
Most of the reported cases have been in infants 
or children. Bickford, Egan and Bryce [3] first 
made such a diagnosis during life in a two year 
old boy having recurrent bouts of tachycardia 
with failure. An angiocardiogram showed a 
large fillmg defect in the lateral wall of the left 
ventricle. The boy died suddenly at the age of 


186 


Primary Cardiac Tumours 


Fic. 8. Case v. Myxoma of left atrium. Posteroanterior and lateral radiographs before operation. 


eight and a half years. The pathologic diagnosis 
was rhabdomyoma. Hurst and Copper [13] and 
Lisa et al. [76] report rhabdomyoma as being 
among the most common of heart tumours. 
We have not seen any rhabdomyomas at our 
hospital, possibly because they are usually asso- 
ciated with death in infancy. 


ENDOCARDIAL TUMOURS, 


Myxomas form 540 per cent of the primary 
cardiac tumours and have become of consider- 
able interest to the surgeon since the advent of 
mitral commissurotomy. The neoplastic nature 
of the myxoma remains suspect; some patholo- 
gists claiming that they are small organized 
thrombi. The comments of our pathologist 
which appear in Case v are of interest in this 
regard. Seventy-five per cent of myxomas occur 
in the left atrium, almost always attached to 
the fossa ovalis. They are usually polypoid and 
often pedunculated. There is little evidence that 
the heart has been damaged by previous dis- 
ease. Prichard [19] stated in 1951 that no myx- 
oma had been diagnosed during life, but since 
then Kirkeby and Leren [14] and Bahnson [7] 
made the diagnosis with the aid of angiocardio- 
grams. In 1942 Beck [2] first suggested the pos- 
sibility of surgical treatment for myxoma of the 


atrium, and recently a few myxomas have been 
removed successfully by Crafoord [7], Bigelow 
[21] and Scannel [20]. 

Myxoma of the left atrium should be con- 
sidered in a patient with typical symptoms and 
signs of mitral stenosis who lacks any history 
of rheumatic fever or chorea. Usually the symp- 
toms have appeared with unusual rapidity and 
fail to respond to medical treatment. They are 
often intermittent and may vary considerably 
with change in posture, apparently depending 
on the locale of the tumour, whether it is free 
in the atrium or obstructing the valve. Myx- 
omas may occur in patients of any age. One 
has been described by Goldberg et al. [17] in a 
three and a half year old boy. Centeno [6] also 
reported a myxoma in a three and a half year 
old child with signs and symptoms of mitral 
stenosis. This child much preferred to lie in the 
prone position with the head low, differing from 
the usual patient with mitral stenosis. These 
patients may show signs of intermittent cardiac 
obstruction with sudden attacks of fainting, 
low blood pressure or even sudden death. In a 
patient with symptoms of tricuspid stenosis 
which is rarely a result of rheumatic endo- 
carditis, myxoma should always be suspected. 

Myxoma of the left atrium is frequently asso- 
ciated with embolic episodes, and it has been 
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Fic. 9. Case v. Myxoma of left atrium. Radiograph 
before resection. 


suggested that microscopic examination of such 
an embolus would prove the diagnosis. Cardiac 
rhythm has usually been found to be regular 


despite severe symptoms of mitral stenosis. 
The heart murmurs in myxoma of the atrium 
may vary considerably with the position of the 
patient along with the symptoms. Unlike mitral 
stenosis, the diastolic murmur of a myxoma 
which may be audible in the erect position may 
disappear with recumbency. There may also 
be a systolic murmur apparently from wedging 
of the tumour between the cusps, preventing 
complete closure. 


Case v. (Myxoma of the left atrium.) L. N., a 
thirty-eight year old woman, was first seen in 
February, 1955, complaining of increasing fatigue 
for one year and dyspnoea for three months. 
Cough and dyspnoea had rapidly become much 
more severe and there had been two or three slight 
episodes of hemoptysis. There was no history of 
rheumatic fever or chorea. 

Examination with the patient in the recumbent 
position revealed a faint diastolic thrill over the 
apex and a harsh blowing mitral systolic murmur. 
A diastolic murmur could not be heard even in the 
left lateral position. The first heart sound was about 
normal in intensity. Cardiac rhythm was regular. 
The pulmonary second sound was accentuated. 
Cardiac x-ray films showed a slightly enlarged 
heart, the enlargement affecting the right ventricle 
and left atrium. The pulmonary vascular markings 
were accentuated. (Fig. 8.) A diagnosis of rheu- 
matic heart disease with mitral stenosis was made, 


Fic. 10. Case v. Myxoma of left atrium. Radiographs after resection. 


188 


— 
‘ 
‘ 
t 
: 
it 
i 
| = 
| 
i 
|| 
| 
q 


Primary Cardiac Tumours 


Resected 


Fic. 11. Case v. 
tumour. 


Myxoma of left atrium. 


but the absence of the typical diastolic murmur 
cast some doubt on the diagnosis. 

At operation for proposed mitral commis- 
surotomy on July 7th the mitral valve was found to 
be normal. A rounded tumour mass about the size 
of a ping-pong ball was palpable in the left atrium. 
It was somewhat nodular and was attached by a 
pedicle to the auricular septum just above the aortic 
cusp of the mitral valve. It interfered with the 
closing of the aortic cusp, so that a moderate 
regurgitant jet of blood was palpable. It also 
seemed to obstruct the mitral valve orifice during 
diastole. A diagnosis of myxoma of the left atrium 
was made; and since preparations had not been 
made for dealing with this condition, the operation 
was discontinued and the wound closed. 

The patient made a good recovery from the oper- 
ation but her dyspnoea and hemoptysis persisted 
and she developed oedema of the ankles and an 
enlarged liver. X-ray study showed considerable 
increase in heart size, with increased pulmonary 
vascular markings and congestion at the right base. 
(Fig. 9.) 

The patient’s condition gradually deteriorated 
until June 21, 1956, when a second operation was 
performed for removal of the tumour under hypo- 
thermia down to 30°c. A trans-sternal incision was 
made into the fourth left and right interspaces. 
Adhesions from the previous operation presented 
some difficulties. The internal mammary arteries 
were doubly transfixed, ligated and divided. The 
pericardial sac was obliterated by fibrous adhesions, 
rendering dissection difficult. Two rows of stay 
sutures were inserted transversely in the left atrium 
and a rubber-covered clamp was applied to the 
atrium proximal to these sutures. A 34 inch incision 
was then made between the suture lines through 
which the right index finger was inserted into the 
right atrium and the tumour mass palpated much 
as at the previous operation. It could be felt 
flapping up and down, in and out of the valve, and 
had a pedicle about the size of the index finger. The 
finger was withdrawn, the clamp reapplied and 
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many capillaries lying in a homogeneous matrix simulat- 
ing an organising thrombus. Two of the capillaries are 
surrounded by thin cuffs of loose “‘myxomatous tissue.” 
(Hematoxylin and eosin.) 


tapes were passed about the superior and inferior 
venae cavae, and around the aorta distal to the sub- 
clavian artery. An arterial transfusion was started 
in the left internal mammary artery. The tapes 
were tightened about the superior and inferior 
venae cavae, and a few seconds later about the de- 
scending aorta, and the arterial transfusion of 
oxygenated blood was begun. The incision in the 
left auricle was enlarged to about 2 inches and 
opened with the retraction sutures. The tumour was 
freed from its insertion in the atrial septum with 
the finger and sponge forceps, and removed in two 
pieces. No residual tumour could be seen or 
palpated. The atrium was filled with normal saline 
to prevent air embolism and the angulated clamp 
was reapplied to the left atrium with the assistance 
of the retraction sutures. Tapes were released from 
the venae cavae and the aorta. The circulation 
had been interrupted for a period of four minutes. 
The heartbeat, which had been weak but regular, 
became strong and the blood pressure rose to 140. 
The incision in the atrium was sutured with inter- 
rupted black silk. The chest wound was closed and 
the sternum sutured, and both sides of the chest 
were drained. 


Fic. 12. Case v. Low power photomicrograph showing 
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Fic. 13. Case v. High power view of a small focus of 
myxomatous tissue. (Periodic acid-Schiff stain.) 


The patient had a rather stormy convalescence; 
pneumonia developed in the right lower lobe, which 
gradually cleared. By September, 1956, she was 
feeling well, was able to do all her own housework 
and did not become short of breath on walking 
several level blocks or up two flights of stairs. 
However, she continued to have a faint mitral 
systolic murmur. X-ray films of the chest, showed 
a decrease in heart size to normal, with almost 
complete clearing of the lung fields. (Fig. 10.) 

The pathologic specimen consisted of two pieces 
of yellowish, variegated, gelatinous-appearing 
tissue measuring about 6 cm. in total diameter 
and with a pedicle about 1 cm. in diameter. (Fig. 
11.) The report on the microscopic examination 
and the conclusion of the pathologist, Dr. H. E. 
Taylor, follows: 

Microscopic examination: multiple sections 
were stained by hematoxylin and eosin, phospho- 
tungstic acid hematoxylin, periodic acid-Schiff 
method and Hale’s colloidal iron method for acid 
mucopolysaccharides (connective tissue mucin). 
In the routine sections much of the tissue archi- 
tecture was disrupted and obscured by fresh hemor- 
rhage. Many small capillaries occasionally sur- 
rounded by thin cuffs of myxomatous tissue were 
separated by the hemorrhage. Elsewhere islands of 


Fic. 14. Case v. Section stained by the Hale colloidal 
iron method for acid mucopolysaccharides (connective 
tissue mucin) which appears gray-black in this photo- 
micrograph. Note the concentration about capillaries 
corresponding to the cuffs of “myxomatous tissue.” This 
excessive amount of connective tissue mucin is not 
observed in organizing thrombi. 


homogeneous, mucoid matrix were identified in 
which lay similar capillaries and scattered plump 
fibroblasts. (Fig. 12.) Here again, cuffs of myxom- 
atous tissue surrounded occasional capillaries. 
(Fig. 13.) The homogeneous mucoid matrix and the 
pericapillary cuffs of tissue were both strongly 
positive for acid mucopolysaccharides in the slides 
stained with colloidal iron. (Fig. 14.) The same 
material did not react with the P.A.S. method. 

Conclusion: the specimen was a primary myxoma 
of the heart with a high connective tissue mucin 
content (so-called mucinous degeneration of a 
myxoma). Because the hemorrhagic areas simu- 
lated to some extent the early organization of a 
thrombus, a number of thrombi in various stages of 
organization from both human and experimental 
animal material were examined by the same meth- 
ods noted previously. In no instance was there any 
accumulation of acid mucopolysaccharides other 
than the usual small amounts associated with im- 
mature fibroblasts. These findings in no way com- 
pared to the excessive amounts noted in the heart 
tumour. 
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SUMMARY AND CONCLUSION 


1. Five primary tumours of the heart which 
were treated surgically are reported. Two pa- 
tients are apparently cured, one was improved 
for several years and two died. 

2. Cardiac tumours may be diagnosed pre- 
operatively when they are suspected. 

3. When removing tumours from the surface 
of the heart, great care must be exercised to 
prevent injury to the coronary artery and the 
aorta to which they may be firmly attached. 

4. Endocardial tumours should be removed 
under vision with the aid of hypothermia or a 
heart-lung apparatus. 

5. The differentiation between an organizing 
atrial thrombus and myxoma has proved diffi- 
cult in some instances, so that many myxomas 
may have been missed in the past. A method is 
described in which the demonstration of ground 
substance in the lesion has proved to be valu- 
able in making such a differentiation. 
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DISCUSSION 


Lyman A. Brewer, 111 (Los Angeles, Calif.): Dr. 
Robertson has presented an exceedingly instructive 
and well treated series of cardiac tumors. Primary 
benign neoplasms of the pericardium in my experi- 
ence have been mainly pericardial cysts. Of a series 
of 124 operated cases of mediastinal tumors, eleven 
proved to have the diagnosis of cysts of the peri- 
cardium. Although these cysts may be asympto- 
matic or produce only mild symptoms, their 
removal is strongly indicated since they are 
indistinguishable from carcinoma of the lung or 
potentially malignant tumors. 

Malignant neoplasms of the pericardium are, for 
the most part, metastatic lesions. They are not 
rare; in fact 12 per cent of advanced cases of 
bronchogenic carcinoma invade the pericardium. 
A severe and chronic type of cardiac tamponade is 
produced which is very disabling. We have been 
pleased with the “‘pericardial-pleural window” 
operation that this discusser presented before 
the Association three years ago. This procedure 
relieves the tamponade and offers effective pallia- 
tion. It is gratifying that Dr. Robertson has pointed 
out benefits of this operative technic, for one finds 
little reference to it in the medical literature. 

Primary tumors of the myocardium and endo- 
cardium are much more common than metastatic 
neoplasms of these sites (20:1). I have recently 
reviewed the cases of primary myocardial tumors 
at the Los Angeles County General Hospital and 
the Tumor Registry of the Cancer Commission, 
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California Medical Association, at this same insti- 
tution, and the White Memorial Hospital. Of 
eighteen primary neoplasms of the heart, approxi- 
mately one-half were sarcomas while the remainder 
were benign. Benign tumors included five myxomas, 
one fibroma and one lipoma. In retrospect, two or 
more of these cases were probably operable. The 
myxomas, as reported by the author, arose in the 
left auricle and produced obstruction to the mitral 
valve in all but one instance. This patient, a fifty 
year old gardener, gave a two-year history of 
substernal pain and syncope when he bent forward 
to pick up an object from the ground. A presystolic 
and systolic murmur were inconstantly heard near 
the apex. These findings suggested rheumatic heart 
disease with possible mitral and aortic involvement 
although the cardiac silhouette was not appreciably 
enlarged on the roentgenogram. The patient died 
suddenly while bending over at work. Autopsy re- 
vealed a myxoma of the left atrium extending by a 
pedicle into the left ventricle. This tumor, which 
was 4 by 6 cm., dangled free in the ventricle when 
the patient was erect but fell anteriorly to obstruct 
the aortic valve when the patient bent forward. 
This case was possibly operable using a technic 
similar to that reported by Dr. Robertson, to be 
drawn upward through the mitral valve. 

Dr. Robertson is quite correct in recommending 
hypothermia or heart-lung apparatus when at- 
tempting to remove a myxoma of the atrium. There 
were eight unsuccessful attempts to remove such a 
tumor, as compared to four successful attempts 
(Crafoord, Bigelow, Nichols and Scannell) besides 
the author’s. To be sure, Nichols has devised an 
ingenious snare and “landing net” to remove these 
growths by closed technic, yet the open method is 
more thorough and appears to offer less chance of 
embolism. 

Encouraged by these successful excisions of the 
intracardiac myxomas, more serious attempts 
should be made for clinical diagnosis. All cases that 
clinically appear to have mitral or tricuspid stenosis 
must be considered as possible atrial tumor 
suspects, particularly in the absence of rheumatic 
fever or when the tricuspid is involved singly. 
Inconstant and positional murmurs pointing to a 
change in mechanical valve obstruction, such as 
that from a moveable tumor, are important. 
Blacking out and failure to tolerate certain posi- 
tions is a most important sign. Finally, direct 
evidence of a space-filling defect of the vardiac 
chamber, as seen with the contrast angiocardio- 
gram, points to the diagnosis of an intracardiac 
tumor just as surely as does barium in the gastro- 
intestinal tract. Of course the shadows produced 
by irregular bulges of the cardiac silhouette along 
the mediastinum and evidences of pericardial fluid 
and cardiac tamponade are further signs of neo- 
plasia of the pericardium or epicardium. 


Great care must be exercised when operating 
upon an intracardiac tumor to take into considera- 
tion positional blackouts caused by the tumor, 
for to operate upon the patient in an unfavorable 
position has been reported in the literature as result- 
ing in disaster. It seems reasonable to us that the 
operation may have to be carried out from some 
most unorthodox approach, such as the sitting-up 
position, etc. At the present time surgical efforts to 
excise cardiac tumors have been curative only in 
benign lesions. In at least one of the cases of sar- 
coma of the myocardium which have been reviewed, 
surgical excision might have been performed. With 
the rapidly advancing progress of cardiac surgery, 
one cannot exclude the further extension of the 
current surgical procedures to include excision 
of malignant lesions of the heart. 

Dr. Robertson is to be congratulated for bring- 
ing this subject so forcefully to our attention with 
his fine series of cases, and particularly for the bril- 
liant results in the case of the intracardiac myxoma. 

Davip J. DuGan (Oakland, Calif.): I am very 
grateful for this opportunity of being able to get a 
curbstone consultation from Dr. Robertson. 

At the present time we have a case which I 
think might be of interest, and I am interested in 
Dr. Robertson’s report of a case of myxoma that 
was satisfactorily removed. 

Recently I had occasion to see a patient who 
had the typical signs of mitral stenosis described so 
well by Dr. Robertson in his case. This woman was 
fifty-four years of age and lacked the one addi- 
tional symptom of intermittent fainting. We did not 
obtain that history before or after surgery. 

The woman was operated upon and the mitral 
area was explored with the preoperative diagnosis 
of mitral stenosis. Much to my amazement, upon 
opening the pericardium the auricle was not en- 
larged; rather it was contracted. There were about 
75 cc. of clear fluid within the pericardial sac. 

On exploring the left auricle, to my surprise the 
mitral valve was very widely opened, but just 
superiorly located and medially there was a mush- 
room type of tumor mass which I first interpreted 
as a clot. However, the mass had a very wide 
pedicle, I think probably 2 inches in diameter, and 
it floated around in the auricle rather fascinatingly. 

The feeling at that time was that the mass was 
probably a tumor, and the quickest thing we could 
think to do was to get out of the area. 

The patient ran a rather stormy postoperative 
course, and it is now about two weeks after surgery. 
I failed to mention this, but she had had a history 
of emboli prior to this episode, and that was one of 
the main reasons for the intended commissurotomy. 

In reviewing one of the embolic lesions in the left 
femoral, which was removed by embolectomy, the 
slides showed definite tumor cells and the pathol- 
ogist was convinced that it was a myxoma. 
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We plan to re-explore this patient in the near 
future under hypothermia, and I will be interested 
to hear the exact technic used by Dr. Robertson. 

Inasmuch as I feel this is not a very short or 
narrow pedicle, I think that because of the size of 
the auricle and the size of the pedicle, the flatness of 
it, we will probably have to remove part of the 
auricular wall in removing the tumor. 

Ross Rospertson (closing): I would first like 
to thank Dr. Brewer for his kind remarks and for 
filling in some of the gaps in my paper. 

Dr. Dugan’s case is certainly very similar to ours. 
Replying to his question regarding the operative 
technic, I did not get time to say that we used 
hypothermia. Tapes were placed around the supe- 
rior and inferior venae cavae, and also around the 
aorta distal to the subclavian axillary. Since the 
auricular appendage had been amputated at a 
previous operation, we had the problem of how to 
get into this auricle. We used a method that I 
have not seen described before, which worked very 
well. 

Two rows of transfixion sutures were inserted 


into the auricle, about four or five on either side. 
With traction on the sutures a large clamp was 
readily applied to the auricle outside the rows of 
sutures. An incision about 34 inch long was then 
made between the two rows, and the right index 
finger inserted as the clamp was released. The 
tumour was located as at the previous operation 
and found to have a pedicle about 34 inch wide on 
the auricular septum. The finger was withdrawn as 
the clamp was reapplied. 

We then tightened the tapes on the superior and 
inferior venae cavae and the aorta, and started 
our arterial transfusion of oxygenated blood. The 
incision was then extended about 2 inches, blood 
was sucked out of the auricle and the tumour was 
removed with the finger and sponge forceps. It 
came out in two pieces, stripping off the auricular 
septum cleanly and easily. 

The clamp was reapplied, the circulation having 
been shut off for a period of four minutes. The heart 
resumed beating strongly. The incision was closed 
in the usual way without difficulty and the patient 
made a good recovery. 
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The Surgical Treatment of Esophageal 


Hiatus Hernia 


OrvILLE F. GRIMES, M.D. AND H. BropiE STEPHENS, M.D., San Francisco, California 


From the Department of Surgery, University of California 
School of Medicine, San Francisco, California. 

HE recognition of esophageal hiatus hernia 
Bie a cause of upper abdominal distress has 
evolved mainly during the past two decades. 
The symptoms are many and confusing, and 
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Fic. 1. Concomitant diagnosis. Coexisting disease states 
in 113 cases of esophageal hiatus hernia. 


at times present distinct problems in manage- 
ment. We have reviewed 130 cases of eso- 
phageal hiatus hernia treated at the University 
of California Hospital during the twenty-year 
period from 1936 to 1956 in an attempt to 
clarify some of the varied problems caused by 
this disorder. 

An acquired short esophagus was present in 
eleven of the 130 patients studied, and six 
patients in the series had a congenital short 
esophagus with thoracic stomach. Since these 
disorders represented problems which were 
quite distinct from those of the usual esophageal 
hiatus hernia, attention was directed toward 
the remaining 113 patients who were treated 
surgically for otherwise uncomplicated hiatus 
hernias. 

Women outnumbered men in this series by a 
ratio of approximately 2:1. The youngest pa- 
tient was twenty-eight years of age and the 
oldest was seventy-seven. In the women, the 
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highest incidence of hernia was between the 
ages of fifty and seventy. In the men a wider 
spread of incidence over several decades of life 
was noted, although a significant percentage of 
hernias occurred in men in the fifth decade 
of life. 

It is interesting to note that in the earlier 
part of the twenty-year period under study, 
patients were often treated for such disorders 
as “‘ulcer, pylorospasm or gallbladder disease”’ 
for several months or years before the correct 
diagnosis was finally reached. In recent years 
a prompt, definitive diagnosis and proper treat- 
ment are the rule rather than the exception. 
In many patients an additional major disease 
was actually present. (Fig. 1.) Cholelithiasis 
and hypertension were the disorders that most 
commonly occurred in conjunction with eso- 
phageal hiatus hernias. Cholelithiasis was pres- 
ent in twenty-five patients, and hypertension 
in an additional twenty-five. Diverticulosis was 
noted in ten patients (8.8 per cent) and peptic 
ulcer (confirmed at operation or by roent- 
genologic studies) was present in eight patients 
(7.1 per cent). Many patients, however, were 
justifiably treated for an ulcer before its 
presence was actually confirmed, since their 
symptoms definitely suggested this diagnosis. 
The coexistence of cholelithiasis and diverticu- 
losis with esophageal hiatus hernias, sometimes 
spoken of in terms of a frequently occurring 
triad, was seen in only four patients in this 
series (3.5 per cent). 

The possibility that coexisting diseases may 
be the major cause of symptoms rather than 
the definitely demonstrated hiatus hernia is of 
paramount importance in the assessment of 
these problems. It is imperative that these 
associated diseases be carefully evaluated and, 
if reasonable evidence exists suggesting that 
they are in some measure responsible for the 
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patient’s symptoms, treatment of these dis- 
orders should be undertaken prior to surgical 
repair of the hernia. In some instances it is 
necessary to undertake surgical repair of the 
hernia and an associated disorder at the same 
time. This is especially true when cholelithiasis 


TABLE I 
TYPE OF ESOPHAGEAL HIATUS HERNIA PRESENT 
IN 130 CASES 


Esophageal hernia 


is present in addition to a hernia or when there 
is a possibility of peptic ulceration. 

Hernias through the esophageal hiatus of the 
diaphragm are of two main types, paraeso- 
phageal and sliding. In the series of 113 cases 
studied in detail the paraesophageal type was 
present in sixteen and the sliding type of hernia 
in ninety-five. A combination of the two types 
occurred only twice. (Table 1.) The proportion 
of sliding to paraesophageal hernias in this 
series was in the ratio of approximately 6:1. 

The symptoms that may be produced by an 
esophageal hiatus hernia vary considerably in 
type and severity. The majority of the symp- 
toms are the result of incompetency of the 
sphincteric mechanisms, which allows reflux 
of gastric contents into the lower esophagus, 
producing irritation or inflammation of varying 
intensity. The degree of inflammatory response 
depends on a variety of factors such as the 
frequency of regurgitation, the degree of acid 
and peptic activity of the fluid retrogradely 
bathing the lower esophagus, and the duration 
of contact of gastric contents with the eso- 
phageal mucosa. 

Such distressing symptoms as_ recurrent 
nausea and vomiting after eating and epigastric 
or substernal distress of a burning nature are 
commonly described, especially by patients 
in whom the sliding type of esophageal hiatus 
hernia is present. In severe instances, spon- 
taneous or forced vomiting may be the only 
action that regularly affords relief. Almost all 
of the patients in the series complained of 
nausea, but spontaneous or forced vomiting 
was mentioned by only 23 per cent. 

If much of the stomach lies within the 
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thoracic cavity (as in the paraesophageal her- 
nia), distention of the gastric pouch after eating 
and upward displacement of the gastric air 
bubble may cause symptoms of pressure as 
well as a feeling of heart consciousness. The 
latter may vary from recognizably irregular 
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Fic. 2. Analysis of pain (non-positional in thirty-eight 
cases) in esophageal hiatus hernia. 


heartbeats to rapid and sustained tachycardia, 
continuing until gastric distention is reduced, 
either by eructation of gas, vomiting of ingested 
food or the normal emptying of the stomach. 

Pain of varying degrees of severity was the 
most common complaint of the patients in this 
series. (Fig. 2.) Substernal and epigastric dis- 
tress frequently extended to the left costal 
margin or into the region of the tip of the left 
scapula, much in the same manner that referred 
pain in gallbladder disease extends to a similar 
area on the right side. Occasionally extension of 
pain down the left arm was noted. 

Symptoms of esophagitis occur infrequently 
in patients with paraesophageal hernias but are 
common in patients with sliding hernias. Often, 
rather severe substerna! or epigastric burning 
pain may exist intermittently for years without 
a demonstrable inflammatory reaction in the 
lower esophagus. In such instances some degree 
of chemical irritation exists which momentarily 
produces symptoms but is not sufficiently pro- 
longed to produce organic changes. Such 
symptomatic episodes are comparable to the 
transient “‘heartburn” experienced by normal 
persons who have competent cardioesophageal 
sphincter mechanisms. 

The patients in whom esophagitis develops 
are those in whom the lower esophageal seg- 
ments are bathed frequently, or perhaps almost 
constantly, by the acid-peptic contents of the 
stomach. In such circumstances a recognizable 
inflammatory process is produced in the lower 
esophagus. This inflammation is at first limited 
to the mucosa, which appears as a swollen and 
redundant membrane containing scattered 
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white patches of fibrinous material resembling 
leukoplakia. The mucous membrane between 
the fibrinous areas is pinker than normal and 
bleeds easily when touched by instruments. In 
view of the long history of regurgitation often 
obtained from patients with hiatus hernias, it 
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Fic. 3. Forty-eight of the 113 patients exhibited some 


degree of hemorrhage. The incidence of massive hemor- 
rhage was considerable in this series. 
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is surprising that the sensitive esophageal 
mucosa often can resist acid-peptic digestion 
for long periods of time before penetration into 
the deeper layers occurs. 

In more severe esophagitis the mucosa is 
redder and contains ulcerations varying in size 
from 1 to 3 mm. which bleed with the slightest 
trauma. The lumen may be narrowed as a re- 
sult of the edematous mucosa and submucosa. 
Scarring occurs in the late stages of the inflam- 
matory process, causing contraction and nar- 
rowing of the lower esophagus. Some degree of 
fixation of the area is also likely to occur as a 
result of the accompanying periesophagitis. It 
is In a circumstance such as this that dysphagia 
becomes a predominant symptom. 

The pain associated with esophageal hiatus 
hernia is largely due to severe persistent or 
recurrent esophagitis or to the less common 
episodes of incarceration. Occasionally the 
symptoms are described as distressing or 
bothersome rather than painful. In our series, 
however, some degree of pain was mentioned 
by ninety-eight patients, or 87 per cent. In six 
patients lower thoracic and upper lumbar ach- 
Ing pain was described as the only symptom 
associated with a demonstrable esophageal 
hiatus hernia. 

Dysphagia was a relatively infrequent symp- 
tom in patients in this series, although twenty- 
eight patients (25 per cent) complained of an 
occasional sensation of food lodging momen- 
tarily in the substernal area. Dysphagia in the 
absence of organic fibrous stenosis is the result 
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of the piling up of the mucous membrane in an 
accordion-like fashion because of the physio- 
logically shortened lower esophagus. For this 
reason dysphagia, if present, occurs in patients 
with sliding hernias but is rare in patients with 
the paraesophageal type. The presence of in- 
flammatory edema also helps to produce this 
type of dysphagia. 

Narrowing of the lower esophagus, demon- 
strated either by roentgenologic studies or by 
esophagoscopy, was present in only nine pa- 
tients, or 8 per cent of those patients under- 
going definitive surgical treatment for eso- 
phageal hiatus hernias of the paraesophageal 
and sliding types. The presence of any sig- 
nificant degree of organic narrowing was un- 
common in long-standing cases of hiatus hernia, 
even in those which were completely neglected. 

Hemorrhage, ranging in severity from occult 
anemia to episodes of massive bleeding, was 
noted in forty-eight patients or 42.4 per cent. 
In seven of these patients esophagoscopy pro- 
duced no evidence of esophagitis, which lends 
some support to the thesis (presented in detail 
in a later section of this article) that the inferior 
esophageal constrictor may play a part in the 
prevention of esophagitis. That massive hemor- 
rhage can occur in patients with hiatus hernias 
cannot be denied. Evidence of hematemesis or 
melena of considerable severity was found in 
nineteen patients (16.8 per cent). Hemoglobin 
values as low as 6 to 8 gm. were recorded in 
many of these patients on hospital entry. The 
incidence of gross hemorrhage in our series was 
greater than that in most of the cases reported 
in the literature. Minor degrees of hemorrhage, 
however, were noted more often in the present 
series than were major episodes of bleeding. 
(Fig. 3.) 

The formation of paraesophageal and sliding 
hernias (and the symptoms they produce) de- 
pends on the disturbances in the normal 
anatomy and physiology in the area of the eso- 
phageal hiatus of the diaphragm. Of importance 
in the production of hiatus hernias are the 
fibroareolar attachments at the esophageal 
hiatus and the complex sphincteric mechanisms 
which ordinarily prevent regurgitation. 

In the normal state the abdominal portion of 
the esophagus is maintained in its regular posi- 
tion in part by the peritoneum, which invests 
the stomach and abdominal esophagus and 
reflects itself onto the undersurface of the dia 
phragm. That porticn between the esophagu 


Surgery for Esophageal Hiatus Hernia 


Phreno-esophagesl 
ligament: 


Peritoneum 


Fic. 4. The normal anatomy in the region of the eso- 
phageal hiatus. The phrenoesophageal ligament is a 
strong band of fibrous tissue which plays a major role 
in maintaining the abdominal esophagus in place. 


and the diaphragm forms somewhat of a bridg- 
ing ligament and helps to hold the abdominal 
esophagus in its normal position. 

The diaphragmatic (phreno)esophageal liga- 
ment is also an important structure in the 
maintenance of the cardioesophageal junction 
in its normal position. This ligament is formed 
when the muscular fascia of the undersurface 
of the diaphragm is reflected upward along the 
esophagus and attaches itself to the circular 
muscular fibers of the esophagus at the site 
of the inferior esophageal constrictor. As such, 
this ligament acts as the antagonist of the 
longitudinal muscle of the esophagus and 
prevents the elastic esophagus from pulling the 
stomach into the chest during swallowing. 
When the esophageal hiatus is of normal caliber, 
these fibroareolar attachments are closely 
applied to the lower esophagus and diaphragm 
as tubular sheets of strong fascial tissue, sur- 
rounding the abdominal esophagus and holding 
this area firmly in place. (Fig. 4.) 

The physiology of the sphincteric mecha- 
nisms is also of extreme interest. The question 
of the role of the diaphragm in preventing re- 
gurgitation is a controversial one. That it does 
play some part is agreed with by most ob- 
servers, certainly by those who have had the 
opportunity of inserting an examining finger 
upward into the esophagus through a gastros- 
tomy opening. Under these circumstances no 
one can deny the presence of muscular con- 
traction as exerted upon the examining finger. 
In the normal person, and perhaps in the pa- 


tient with a hiatus hernia, some diaphragmatic 
pinchcock action exists. Below this diaphrag- 
matic muscle-action area the cardioesophageal 
junction itself is an important factor in pre- 
venting regurgitation. 

If the cardioesophageal junction remains 
below the diaphragm, the normal angle at 
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Fic. 5. The normal anatomic arrangement of the 
sphincteric mechanisms. The inferior esophageal con- 
strictor, the diaphragmatic pinchcock and the cardio- 
esophageal junction constitute a three-in-line sphincter 
group that prevents regurgitation. 


which the esophagus enters the stomach is 
maintained. The preservation of this anatomic 
relationship is of paramount importance; it is 
believed that at this oblique line of entry the 
interplay of the musculature of the lower esoph- 
gus and the circular and oblique fibers of the 
stomach accounts for the competency of the 
cardioesophageal junction. A true sphincter 
muscle has never been shown to exist, although 
a physiologic sphincteric mechanism is present 
in the normal person. Above the level of the 
esophageal hiatus of the diaphragm, the in- 
ferior esophageal constrictor may also play a 
part in preventing regurgitation. In the normal 
person, therefore, the sphincteric mechanisms 
form a sort of three-in-line defense against 
gastric reflux. (Fig. 5.) 

The aberrations which occur in these normal 
anatomic and physiologic relationships provide 
the basis for the formation and symptomatol- 
ogy of the two types of esophageal hernias. In 
the paraesophageal hernia the esophagus is of 
normal length. Its abdominal portion is held 
firmly in place by its fibroareolar attachments, 
in spite of the enlargement and weakening of 
the esophageal hiatus, and the cardioesophageal 
sphincter mechanism remains undisturbed. 
Since it is m its normal position, the esophagus 
remains competent for the most part and allows 
food to pass from the esophagus into the stom- 
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1G. 6. A pad of fat developing in the bare area poste- 
riorly may serve to weaken and dilate the diaphragmatic 
crura. 


ach in an orderly manner, thus preventing 
regurgitation. 

The peritoneal investment provides the ab- 
dominal esophagus and stomach with a com- 
plete serous coat, except at the reflection of the 
omenta at the curvatures and in a small area 
at the left of the cardia that is in direct contact 
with the diaphragmatic musculature of the 
crural canal. This bare area in contact with 
retroperitoneal tissue acts as a two-edged 
sword in the development of either type of 
hiatus hernia. On the one hand, it serves as a 
relatively fixed point of the cardia of the stom- 
ach, since the reflection must be continuous 
with the relatively immobile posterior perito- 
neum. This prevents upward herniation of the 
posterior wall of the stomach in spite of an 
enlarged esophageal hiatus. On the other hand, 
an accumulation of fat in this bare area may 
serve to weaken the crura and allow them to 
lengthen and enlarge, thus setting the stage 
for herniation. (Fig. 6.) If the posterior bare 
area is relatively immobile, the paraesophageal 
hernia can form only when a segment of the 
gastric fundus rolls up anteriorly or laterally 
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Fic. 7. Cross sectional drawing of the paraesophageal 
hiatus hernia. The esophagus is of normal length and 
the cardioesophageal angle is undisturbed. The sac may 
be preformed or can result from weakening of a segment 
of the phrenoesophageal ligament. 


and the posterior aspect of the stomach remains 
in a normal position. 

In the paraesophageal hernia the stomach 
can be herniated into a preformed sac of perito- 
neum remaining in the thorax after embryonal 
descent of the stomach, or by the lengthening 
and weakening of a segment of the circumferen- 
tial fibroareolar attachments of the lower 
esophagus. In the latter case the elongated 
peritoneal reflection between the esophagus 
and diaphragm is carried upward. In both in- 
stances a peritoneal hernial sac will exist in the 
paraesophageal type. (Fig. 7.) 

Regurgitation usually does not occur with 
any greater frequency among patients with 
paraesophageal hernias than it does in normal 
persons, since the location and integrity of the 
cardioesophageal junction remain largely un- 
disturbed. Absence of regurgitation in this 
type of hernia is, of course, not absolute. 
Occasionally the bulk of the herniated stomach 
displaces or causes upward traction of the 
cardioesophageal junction, disturbing its func- 
tion and allowing regurgitation to occur. 

In our group of eighteen cases of paraeso- 
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phageal hiatus hernias (which includes two cases 
of paraesophageal hernias combined with the 
sliding type) eleven patients had a history of 
pyrosis, which suggested regurgitation. In none 
of these, however, was esophagitis present, so 
that the frequency of regurgitation must have 
been minimal. Esophagitis is not a bothersome 
problem in this type of hernia. On the con- 
trary, the symptoms are largely those produced 
by distention of the herniated viscus and pres- 
sure upon adjacent organs. As a result, patients 
with paraesophageal hernias may complain of 
a feeling of fullness after meals, anterior pres- 
sure within the left thorax, palpitation, short- 
ness of breath, nausea and vomiting, and pain 
of varying degrees of severity. The pressure 
upon adjacent viscera frequently produces 
dyspnea and angina-like pain. This was true in 
five of our patients. The latter complaint often 
presents a considerable probiem in diagnosis, 
since this particular type of pain may be con- 
fused with that produced by disease of the 
coronary arteries. 

The sliding hernia, with respect to the symp- 
toms produced and the possible etiologic 
mechanisms involved, presents quite a different 
problem. Here, as in the paraesophageal hernia, 
the crural canal is enlarged and its fibers weak- 
ened, thinned out and elongated. However, in 
the sliding hernia the attachments that nor- 
mally tether the abdominal esophagus to its 
normal position are compromised and allow 
the cardioesophageal junction to be displaced 
upward into the posterior mediastinum. (Fig. 8.) 

The weakening of the normal attachments is 
only part of the etiologic background. The en- 
larged hiatus may be either congenital in 
origin or related to the enlargement incident 
to advancing age. The possibility also exists 
that the hiatus may weaken and enlarge as a 
result of accumulated fat in this area. Pressure 
immediately below the esophageal hiatus is 
increased by such actions as bending forward, 
acute flexing of the knees and coughing. If fat 
accumulates in the area of the crural canal, it is 
not difficult to visualize how the increased ab- 
dominal pressure may force the leading edge 
of the fat upward, causing enlargement of the 
hiatus. The increased abdominal pressure that 
results from obesity plays a part in forming the 
hiatus hernia, or at least helps to perpetuate 
symptoms once the hernia is formed. In our 
series 64 per cent of the patients who were 
operated upon were moderately to markedly 


Fic. 8. The sliding type of esophageal hiatus hernia. 
Note the attenuated phrenoesophageal ligament and 
the peritoneum folded upon itself as it is carried upward. 
The cardioesophageal angle is disturbed. The esophagus 
enters the herniated pouch without angulation at the 
apex. 


obese and 36 per cent were of relatively normal 
weight. 

Weakening and elongation of the ligamentous 
structures and enlargement of the hiatus com- 
bine with two other factors to produce the 
sliding hernia: positive pressure in the abdo- 
men and negative pressure in the thorax tend 
to cause a one-way transfer of the lower esopha- 
gus and stomach upward into the posterior 
mediastinum and, in addition, the normal 
esophagus has considerable elasticity and tends 
to pull the gastroesophageal area upward. 

As a result of these several factors, which 
may operate independently or in combination, 
the entire unit of the lower esophagus and upper 
stomach comes to lie in the posterior mediasti- 
num. This position usually is not permanent. 
The structures are not fixed except in long- 
standing and neglected sliding hernias in 
which submucous and periesophageal scarring 
and fibrosis cause adherence to the surrounding 
area and fix the gastroesophageal region rather 
rigidly in the herniated position. The unit usu- 
ally can be reduced spontaneously, however, 
when the patient assumes an erect position, by 
the weight of food in the stomach or by surgical 
means. The esophagus is only physiologically 
shortened under these conditions, and through 
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traction (by means of the erect position or surgi- 
cal correction) it can again assume its normal 
length and allow the cardioesophageal junction 
to be placed below the diaphragm. As long as 
the cardioesophageal junction is displaced, it 
remains compromised and allows regurgitation 


INFER/IOR CONSTR/CTOR 
CARD/O- ESOPHAGEAL JSUNCTION 


STOMACH 


DIAPHRAGM 


Fic. 9. The interaction of the three-in-line sphincter 
mechanisms, some acting normally and others ab- 
normally, may account for some of the signs and symp- 
toms of esophageal hiatus hernias. 


to occur, thus producing the main symptom of 
such hernias. 

When the hiatus becomes enlarged (mainly 
in the anteroposterior diameter), the phreno- 
esophageal ligament must of necessity weaken 
and elongate as the hiatus enlarges. Thus, in- 
stead of remaining as a short band of strong 
tissue between the esophagus and crural mar- 
gins, the ligament becomes a broad weakened 
band of tissue that can no longer hold the 
cardioesophageal mechanism in place. As a 
result the tethering ropes are loosened, the 
antagonistic effects of positive abdominal pres- 
sure and negative intrathoracic pressure are 
no longer combatted effectively, and the entire 
unit of the lower esophagus and stomach slides 
up into the chest. 

The peritoneal reflection from the stomach 
onto the diaphragm also shares in this migra- 
tion, so that a pseudosac of peritoneum also 
will be part of the unit. It is not a true sac; it 
does not end blindly but terminates at its 
uppermost point (the transposed gastroeso- 
phageal junction) by folding upon itself. In 
this fashion it appears as a double-lined space 
surrounding the herniated stomach and lower 
esophagus. 

It seems reasonable to assume that the initial 
enlargement of the hiatus is in the antero- 
posterior plane, since the crural fibers are 
suspended in this direction. Any weakening of 
the ligaments, therefore, would cause lengthen- 
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ing of the individual muscle strands which in 
turn would produce enlargement, mainly in the 
anteroposterior diameter. Similarly, the weak- 
ening of the phrenoesophageal ligament must 
occur in the same plane. When this takes place, 
the stage is set for the positive intra-abdominal 
pressure to stretch the ligament further, slowly 
but relentlessly, so that the entire circumference 
of the ligament is eventually comprised, allow- 
ing an unhindered upward protrusion of the 
gastroesophage! segment. 

Although symptoms produced by pressure 
may be present in patients with sliding hiatus 
hernias (especially if the herniated portion of 
the stomach is large), more often the symptoms 
are caused by regurgitation of gastric contents 
into the lower esophagus. In the ninety-five 
cases of sliding hiatus hernias in our series, 
evidence of episodes of regurgitation (indicated 
by a history of heartburn which usually became 
worse upon lying down) was present in almost 
every case. 

The symptoms and signs of sliding hiatus 
hernias are often confusing, and as such are 
subject to a wide variety of interpretations. 
Many patients complain of regurgitation, 
pyrosis and substernal distress, suggesting the 
presence of esophagitis, although little or no 
inflammation is actually present. In our series 
no evidence of esophagitis was present in eight 
of the fifty-four patients who underwent pre- 
operative diagnostic esophagoscopy, and in an 
additional thirteen patients only a minimal 
inflammatory reaction was noted. 

The concept of normal or abnormal action of 
the three-in-line valve mechanisms in the region 
of the diaphragmatic hiatus oflers an explana- 
tion of some of the confusing signs and symp- 
toms seen in the patient with a sliding esophag- 
eal hiatus hernia. (Fig. 9.) In the patient who 
has evidence of regurgitation without esopha- 
gitis it can be postulated that the inferior 
esophageal constrictor remains strongly com- 
petent and prevents reflux in spite of the en- 
larged esophageal hiatus and the obviously 
disturbed cardioesophageal junction. Reflux 
esophagitis is undoubtedly present to some 
degree in patients who have a weak inferior 
constrictor. Moreover, if a relatively strong 
diaphragmatic pinchcock mechanism still exists, 
contraction upon the herniated stomach might 
well force its contents upward into the esopha- 


gus in spite of the strength of the inferior 
constrictor. 
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The presence of a strong inferior constrictor 
and a still functioning diaphragmatic pinchcock 
might also explain another confusing sign seen 
in sliding esophageal hernias, namely, gross or 
microscopic evidence of hemorrhage without 
evidence of esophagitis. Hemorrhage is a com- 
mon finding in esophagitis and, although often 
minimal, occasionally may be alarming. In the 
absence of esophagitis, hemorrhage is usually 
attributed to congestion in the temporarily 
incarcerated stomach and the bleeding is pre- 
sumed to be due to poor venous drainage. 

A functioning inferior constrictor above the 
herniated pouch may prevent esophagitis in 
patients with the sliding type of hernia. The 
constrictor and the diaphragmatic pinchcock 
may form the two ends of a functioning unit of 
muscle, enclosing the herniated portion of the 
stomach between them. This would allow 
gastric contents to act continuously upon 
mucosa already partly damaged by venous con- 
gestion. The focal peptic gastritis may produce 
considerable hemorrhage entirely from the 
stomach without evidence of esophagitis. 

The concept of normal or abnormal action of 
the several valve mechanisms also serves to 
explain how symptoms can be produced regard- 
less of the size of the hernia. Even a small 
hernia may produce severe symptoms of esopha- 
gitis if regurgitation occurs as the result of the 
incompetence of the valve mechanisms. We 
believe that the size of the hernia is not an 
important factor in making the decision to 
operate, in spite of the fact that 100 of the 113 
hernias in this series were moderate to large in 
size and the remaining thirteen were small. The 
symptoms of an esophageal hiatus hernia are 
due to regurgitation, which is not dependent on 
the size of the hernia but on a derangement in 
the various sphincter mechanisms. 

Such a concept can also explain the relative 
lack of symptoms in patients with very large 
hernias. The completely asymptomatic hiatus 
hernia can also be explained on this basis. If the 
diaphragmatic pinchcock is patulous and with- 
out contractile strength and if the inferior 
constrictor is strong, neither esophagitis nor 
retention of gastric secretions occurs. In such 
instances a portion of the stomach is merely dis- 
placed but otherwise functions normally. 
(Fig. 10.) 

The technic of surgical repair of sliding hiatus 
hernias is also related to the concept of valvular 
mechanisms. In the surgical treatment, two of 
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Fic. 10. This patient, under treatment for a tubercu- 
loma of the right upper lobe, had a large, completely 
asymptomatic esophageal hiatus hernia. Note the out- 
line of the herniated stomach. 


the three-in-line sphincter mechanisms are suc- 
cessfully restored by the replacement of the 
cardioesonhageal junction below the diaphragm 
and partial closure of the esophageal hiatus. 
Thus the normal angle of entry of the esopha- 
gus into the stomach is re-established and 
maintained. 

If the crura are lightly approximated posteri- 
orly,* where the greatest attenuation has 
occurred, the diaphragmatic pinchcock mecha- 
nism is restored and the sphincteric action helps 
to prevent regurgitation. Anteriorly, the decus- 
sation of the crura remains strong and provides 
a well rounded sling for the esophagus, even 
in the most severe cases of hernia. For this 
reason the crura should be approximated only in 
the posterior portion of the crural canal. More- 
over, since laterally placed sutures would 
interfere with the contraction of crural fibers 
suspended in the anterioposterior direction from 
the lumbar vertebrae, there should be no lateral 
or medial suturing along the extent of either 
crus. 

Replacement of the cardioesophageal junc- 
tion below the diaphragm and its fixation there 
(by tethering the attenuated phrenoesophageal 


* One of us (H. B. S.) occasionally approximates the 
crura anteriorly as well as posteriorly. 
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ligament circumferentially around the eso- 
phageal orifice) serves to restore the normal 
anatomy completely. The surgically shortened 
phrenoesophageal ligament may again work in 
unison with the inferior constrictor and provide 
a further barrier to reflux esophagitis. 


TABLE II 
OPERATIVE PROCEDURES 


Transthoracic Approach (84) 
Reduction only 
Diaphragm opened, reduction and suture of liga- 
ment to diaphragm 
Hiatus advanced 
Gastroesophageal resection 
Abdominal Approach (29) 
Suspected biliary or gastric disease............... 
Cholecystectomy 
Gastric resection 
Vagotomy 
Pyloroplasty 


RESULTS OF SURGICAL REPAIR 


The abdominal approach was used in twenty- 
nine of the surgically treated cases, and the 
transthoracic approach in the remaining eighty- 
four. The abdominal approach was the technic 
of choice in sixteen cases because of suspected or 
previously demonstrated gallbladder disease 
or gastric disorder. In half of these sixteen 
patients no biliary or gastric disease was found; 
in the remaining eight, resectional surgery was 
performed in addition to repair of the hernia. 
(Table 11.) 

In only one case in which the thoracic ap- 
proach was used was resection necessary to 
treat a penetrating esophageal ulcer. The hernia 
was repaired in the remaining patients by 
simple reduction and posterior closure of the 
crura (thirty-six cases), by Allison’s technic of 
reduction and securing of the cardioesophageal 
junction below the diaphragm by circum- 
ferential suturing of the phrenoesophageal 
ligament to the undersurface of the diaphragm 
(forty cases), or by advancement of the eso- 
phageal hiatus to the dome of the diaphragm 
(seven cases). 

In six patients in whom the transthoracic ap- 
proach was used the left vagus nerve was 
believed to be permanently injured during 
mobilization of the lower esophagus. In none of 
these patients, however, did any untoward 
symptoms develop. 


In the follow-up period, ranging from three 
months to sixteen years, the over-all results of 
surgical repair were good to excellent regardless 
of the type of surgical procedure or approach 
used. Good results can usually be expected with 
either approach or method of repair. The com- 


TABLE Ill 
RECURRENCES* 


No. of Recur- 


rences Type of Hernia 


Abdominal Route 


Simple reduction 


| Sliding 


Thoracic Route 


8 | Sliding, 7; para- | Reduction, 5; suture 
esophageal, 1 of ligament, 2; new 
| hiatus, | 


* Only 1 recurrence after original repair took place 
in the paraesophageal group. The remaining recurrences 
were in the sliding type. 


mon denominator of all technics is the replace- 
ment of the cardioesophageal junction below 
the diaphragm. When this is accomplished, the 
sphincter mechanism again becomes competent 
at this level. The good results reported from 
repair by advancement of the hiatus to the 
dome of the diaphragm depend on the reduction 
of the cardioesophageal junction to its normal 
site below the diaphragm. If, in addition, the 
patient possesses a well functioning inferior 
constrictor, two of the three-in-line mechanisms 
will be re-established. It should be stressed, 
however, that if a specific method can restore 
the normal anatomy, it should be the operation 
of choice. Allison’s technic appears to restore 
the anatomy more completely and securely than 
does a simple reduction that ignores the at- 
tenuated phrenoesophageal ligament. 

Hernias recurred in twelve patients of our 
series after initial repair at the University of 
California Hospital. (Table m1.) Four recur- 
rences took place in patients in whom the 
abdominal approach was used; all of the hernias 
were of the sliding type, repaired by simple re- 
duction alone. The thoracic approach resulted 
in eight recurrences; seven of the hernias were of 
the sliding and one was of the paraesophageal 
type. Simple reduction was performed in five, 
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Fic. 11A. Radiologic studies eight months before entry 
demonstrated a shadow compatible with a sliding eso- 
phageal hiatus hernia, unchanged in contour from that 
shown in films obtained two years previously. 


Allison’s technic in two, and in one the eso- 
phageal hiatus was advanced to the dome of 
the diaphragm. 

Four patients in whom the hernia recurred 
had symptoms of sufficient severity to require 
a second operation. The secondary repair 
(accomplished transthoracically in each in- 
stance) resulted in successful alleviation of 
symptoms. The symptoms of the remaining 
eight patients with recurrent hernias were less 
severe and control by conservative means was 
possible. It should be mentioned that only two 
recurrences were noted when reduction plus 
circumferential suture of the phrenoesophageal 
ligament was done, while ten hernias recurred in 
cases repaired merely by reduction of the 
hernia followed by closure of the diaphragmatic 
crura. 

In two patients in this series adenocarcinoma 
developed in the herniated portion of the 
stomach. Each of the patients had symptoms 
suggestive of a _ long-standing esophageal 
hiatus hernia. Dysphagia occurred late in each 
instance, signifying the onset of organic 
obstruction. 


One of these patients, a fifty-nine year old man, 
had a ten-year history of mild epigastric distress 
with pyrosis. Dysphagia was first noted eight 
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Fic. 11B. Radiologic studies at the time of hospital 


admission demonstrated a mass“in the herniated por- 
tion of the stomach. 


months before entry into the hospital and was 
accompanied with mild substernal pain. Roent- 
genologic studies were interpreted to show only an 
esophageal hiatus hernia of moderate size. (Fig. 
11A.) Conservative treatment gave only partial 
relief of symptoms. An episode of hematemesis 
occurred two weeks before entry; roentgenologic 
studies showed a change in the contour of the 
herniated portion of the stomach. (Fig. 11B.) 
During esophagoscopy an obstruction was en- 
countered at the cardioesophageal junction. On 
gross examination it appeared to be a fibrotic 
stricture. Histologic study of a specimen removed 
for biopsy, however, showed that the obstruction 
was due to adenocarcinoma. The presence of malig- 
nant tissue in the herniated portion of the stomach 
was verified at operation. 


The second patient, a seventy-six year old man, 
had a six-year history of epigastric distress after 
eating, presumably due to regurgitation of gastric 
contents into the lower esophagus. Hiccoughing 
after meals developed four months prior to entry 
into the hospital. Roentgenologic studies showed a 
hiatus hernia of the sliding type. (Fig. 12A.) Con- 
servative treatment gave no relief, and dysphagia 
while eating solid foods became evident one month 
before entry. Esophagoscopy demonstrated a con- 
centrically narrowed area at the cardioesophageal 
junction, which again was thought to be fibrous 
in nature. A biopsy was performed which suggested 
the existence of distorted gastric glands in the 
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Fic. 12A. Radiologic studies were interpreted as dem- 
onstrating a hiatus hernia of the sliding type, with 
esophagitis and moderate stenosis. 


fibrotic tissue. Roentgenologic studies at the time 
of admission showed greater deformity of the 
herniated stomach and more obstruction at the 
cardioesophageal junction. (Fig. 12B.) A second 
esophagoscopy and biopsy revealed the presence 
of gastric adenocarcinoma. During operation, 
malignant tissue was noted in the herniated portion 
of the stomach. 


It is interesting to speculate on the role that 
chronic inflammation, resulting from regurgi- 
tation of acid contents into the herniated 


Fic. 12B. Repeat studies at the time of admission to 
the hospital showed a greater deformity of the herniated 
stomach and increased obstruction at the cardioeso- 
phageal junction. 


stomach and lower esophagus, played in the 
ultimate development of malignant disease in 
these patients. That malignant growth devel- 
ops elsewhere in the body from a background 
of chronic inflammation is quite well under- 
stood. It is reasonable to assume, therefore, 
that such long-continued inflammation could 
play a similar part in the development of gastric 
cancer in the herniated portion of the stomach. 

Four deaths occurred during the immediate 
postoperative period (3.5 per cent). (Table rv.) 


TABLE IV 
ANALYSIS OF FATAL CASES 


Patient, Sex 


Reason for Surgery 


Approach | Postoperative Death 


Cause 


L. H., F, 67. ..| Repeated incarceration | Thoracic 


F. J., M, 63...| Pain | Thoracic 


M. Mc., F, 77.| Severe pain, bleeding | Thoracic 


C. E., F, 58...| Pain, anemia Thoracic 


toth day 
2nd day 
12 hr. 


5th day 


Septic infarcts of liver, kidneys, spleen 


Diaphragmatic suture line rupture; gas- 
tric dilatation, acute 

?Anesthetic death; ?coronary artery 
occlusion 

Occlusion of cerebral artery from embo- 
lus from femoral vein through foramen 
ovale 
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The first of these patients was a sixty-three year 
old man who died two days after operation from 
the effects of rupture of the diaphragmatic 
incision, incarceration and acute dilation of a 
large portion of the stomach in the left thorax, 
and attendant cardiopulmonary collapse. 

Another patient, a seventy-seven year old 
woman, died before recovering from anesthesia. 
This patient had complained of severe pain and 
recurrent episodes of bleeding, which justified 
an operation. The third patient, a sixty-seven 
year old woman, died ten days after trans- 
thoracic repair of a sliding hiatus hernia that 
had been repeatedly incarcerated. An autopsy 
was performed which revealed multiple septic 
infarcts whose site of origin could not be 
determined. 

The fourth patient, a fifty-eight year old 
woman, had had distressing symptoms of 
epigastric pain and secondary anemia. She died 
five days postoperatively from the effects of an 
embolus into the left middle cerebral artery. A 
left femoral vein thrombosis had occurred; the 
embolus apparently passed through a patent 
foramen ovale. 


SUMMARY 


The surgical treatment of esophageal hiatus 
hernias is closely related to an understanding 
of the disturbed anatomy and physiology of the 
cardioesophageal sphincter mechanism, the 
diaphragmatic crural opening and the inferior 
esophageal constrictor. 

Emphasis is placed upon the importance of 
the three-in-line sphincter mechanisms. Their 
normal function prevents regurgitation and 
maintains the normal motor function of the 
lower esophagus. The interplay of these sys- 
tems, some of which may act normally and 
others abnormally, may explain many of the 
heretofore confusing symptoms produced by an 
esophageal hiatus hernia. 

In the absence of disabling disease of the 
major body systems, operative repair of an 
esophageal hiatus hernia is justified, for not 
only are the symptoms produced by either type 
of hernia distressing, but also the persistent or 
recurrent inflammation (initially confined to 
the esophageal mucosa) may eventually lead to 
submucous fibrosis, ulceration, stricture for- 
mation or perhaps even carcinoma. When stric- 
ture formation occurs, surgery becomes a neces- 
sity and is not only more formidable than the 
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primary repair but also is frequently far less 
successful. 
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DISCUSSION 


CARLETON MatTHeEwson, Jr. (San Francisco, 
Calif.): I have read Drs. Grimes and Stephens’ 
paper with a great deal of interest because of my 
personal interest in this subject and because they 
have concerned themselves with the analysis of a 
most perplexing problem that has baffled anato- 
mists, physiologists and surgeons alike since 
Helvetius first described an anatomic sphincter at 
the lower end of the esophagus in 1719. Since that 
time there has been a continued difference of 
opinion, not only as to whether or not a sphincter 
exists, but also, if there is such a mechanism, where 
and how it exerts its effect. The apposed opinions of 
such careful observers as Lendrum and Lerche, each 
of whom has dissected more than 100 esophagi, are 
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typical of the controversy that exists concerning 
this problem. Lendrum denies that a sphincter 
exists, while Lerche is convinced of the original 
description by Helvetius of an anatomic sphincter. 


It would seem to me that the controversy as to’ 


whether there is or is not an anatomically distinct 
sphincter at the cardia is less important than the 
well documented fact that there obviously is a 
physiologic sphincter mechanism which apparently 
utilizes certain unspecialized circular muscular 
segments to cause segmental constrictions néar 
the cardia demonstrable both by esophagoscopic 
and radiologic observations acceptable to most 
competent investigators. In addition, it appears 
that the angle of entrance of the esophagus into the 
stomach plays a significant role in the prevention 
of regurgitation. Careful clinical and laboratory 
studies reported by Marchand, which were sub- 
stantiated by Cohn and others in our clinic and 
reported to this Society a year ago, emphasize the 
great importance of this particular mechanism. 

The stopcock effect of the crura of the diaphragm 
as emphasized by Jackson has been denied by most 
observers, who believe that the diaphragm plays no 
coordinate part in the apparent specific functions 
of the lower esophageal structures. 

Drs. Grimes and Stephens have attempted to ex- 
plam various symptom complexes related to dia- 
phragmatic hernia on the basis of relative compe- 
tence or incompetence of one or the other of these 
three mechanisms, assuming that in the normal 
person all three play an important role in the pre- 
vention of regurgitation. I cannot quarrel with the 
authors because I cannot prove or disprove their 
contentions. I can, however, substantiate their 
observations that many very large diaphragmatic 
hernias, particularly of the paraesophageal type, do 
not cause symptoms and that frequently the small, 
unsuspected sliding type hernias produce a variety 
of untoward symptoms not uncommonly attributed 
to other diseases. 

It also has been our observation that restoration 
of the cardia to its normal position below the dia- 
phragm after repair of the hernia will restore nor- 
mal sphincter action. This has not been our 
experience when other types of repair have been 
undertaken. 

It now is becoming clear that many persons suf- 
fering from this condition have been subjected for 
years to a variety of remedies, such as diets, 
antispasmodics, antacids and cardiac remedies, 
without relief. Many of these patients have been 
cured by the repair of what appeared to have been 
an insignificant hiatus hernia. 

Because of the great difficulties sometimes en- 
countered in the differential diagnosis of this 
malady and because we have been reluctant to 
subject a patient to surgical repair of a hiatus 
hernia unless we are reasonably certain the opera- 


tion will relieve the symptoms, we have subjected 
those patients who present a significant diagnostic 
problem to a short course of pneumoperitoneum. 

In a previous study on a group of patients with 
known symptomatic hiatus hernias we were able to 
produce prompt and lasting relief of symptoms by a 
series of injections of air into the abdominal cavity. 
The same relief was not obtained in a group of pa- 
tients whose symptoms, although similar, had been 
proved to be related to other diseases such as 
angina or chronic cholecystitis. 

This method in our hands has proved to be a most 
useful means of differential diagnosis. 

I am sure there is still much to be learned about 
this most interesting surgical problem and I am 
grateful to Drs. Grimes and Stephens for this analy- 
sis, which brings us closer to a correct solution of 
the problem. 

Paut C. Samson (Oakland, Calif.): I think this is 
a very excellent paper, and I rise to talk about 
something that I am sure is mentioned in the paper 
and has been of considerable interest to me. This is 
the use of the term “‘short” esophagus. 

I would like to emphasize that I believe many 
people are denied the proper surgical correction of 
esophageal hiatus hernia, frequently because the 
radiologist tells the referring doctor that the lesion 
is a “short” esophagus. Since short esophagus has 
carried with it a very poor repair history, the care- 
less, repetitious use of the word in x-ray reports and 
in ordinary consultation room chatter means that 
teo many patients who should have their hiatus 
hernia repaired are not offered the needed surgery. 

In the literature, even within the past few 
months, x-ray reproductions are shown which are 
entirely similar to those presented by the authors, 
namely, the round, ball-like projection of the 
stomach into the chest. 

Many of these are called short esophagus, but I 
have yet to operate upon one of these patients and 
be unable to pull the esophagogastric junction 
down beneath the diaphragm where it belongs. It 
takes a certain amount of gentle pulling, but such a 
stomach can be reduced with perfect impunity. 

Therefore I submit that we should get away from 
saying anyone has a short esophagus, when indeed 
the esophagus is not short. It can be lengthened 
perfectly well, as we have repeatedly proved to our 
own Satisfaction. 

I would like to describe another means by which 
one can always tell whether or not the esophagus 
can be lengthened. If at esophagoscopy the eso- 
phageal gastric junction can be moved 2 or 3 cm., one 
is absolutely certain that in surgery this particular 
junction can be pulled down below the diaphragm. 

I enjoyed discussing this presentation very much 
and apologize for going a little away from the exact 
subject of the paper, but it is a very important 
excursion to my mind. 
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I think we should all be aware of the words we 
are using when we talk about short esophagus. 

Orvitte F. Grimes (closing): I appreciate the 
remarks of those who have discussed this paper. 
The discussion has added much to the understand- 
ing of the problems associated with the surgical 
treatment of esophageal hiatus hernia. 

During this study it became apparent that the 
results of the surgical treatment of esophageal 
hiatus hernia were rather good, regardless of the 
type of repair accomplished. This was true whether 
the operative repair was done transthoracically 
or through an abdominal approach. The same could 
be said about good results whether the phreno- 
esophageal ligament was sutured to the undersur- 
face of the diaphragm or whether the hernia was 
merely reduced from above, with closure of the 
diaphragmatic crura thereafter. 


These good results can be interpreted to indicate 
that if the successful replacement of the cardio- 
esophageal junction below the level of the dia- 
phragm is accomplished, two of the three sphincteric 
mechanisms discussed in this presentation will 
have been restored: the cardioesophageal angle is 
replaced and the diaphragmatic muscular sling is 
again made more effective. If in addition the pa- 
tient maintains a functioning inferior esophageal 
constrictor, all three of the anatomic and physio- 
logic sphincter mechanisms are restored. Lastly, if 
the phrenoesophageal ligament is shortened and 
sutured below the level of the diaphragm, it again 
may become an antagonist to the longitudinal 
muscle pull of the esophagus. This latter procedure 
would then restore completely the anatomy and 
physiology of the normal esophagus and the eso- 
phageal orifice of the diaphragm. 
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Right Phrenohepatic Incarceration 


Davip J. DuGAN, M.D. AND Duane L. MERRILL, M.D., Oakland, California 


of the liver through a trau- 
matic defect in the right diaphragm occurs 
rarely, but represents a specific disorder. The 
rare incidence of right-sided diaphragmatic 
hernia due to trauma has been attributed to 
the protection afforded the diaphragm by the 
liver. It has been stated that unless the lacera- 
tion of the diaphragm was large enough to allow 
herniation of the entire lobe of the liver, such 
displacement was unlikely to occur [1]. This is 
not always the case, however, and it is the 
purpose of this paper to focus attention upon a 
pathologic entity which we have termed right 
phrenohepatic incarceration to distinguish it 
from other types of diaphragmatic herniation. 

During the past few years we have treated 
eight such cases. The first four were reported in 
1955 [2]. In view of the knowledge gained from 
the management of the additional cases, they 
will be described in this report. A review of the 
entire series emphasizes the consistent charac- 
teristics of the disorder. 

The pathologic process consists of protrusion 
and incarceration of a portion of hepatic 
parenchyma through a defect in the right 
diaphragm following injury. There appears to 
be progressive herniation of liver substance 
with gradual molding of the hernia mass which 
assumes a characteristic mushroom-like form 
in many cases. A history of severe injury, usu- 
ally associated with an automobile accident, 
has been obtained in each case. We believe that 
the increased incidence evident in our own 
experience reflects the increasing number of 
traffic accidents in general. 

Traumatic hernia of the diaphragm is not 
unusual following injury to the chest or ab- 
domen. It is well established that herniation of 
abdominal viscera is much less apt to occur 
through the right leaf of the diaphragm than 
through the left [3]. Hedblom found the rela- 
tive frequency to be 5 per cent on the right and 
95 per cent on the left with fourteen instances 
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of liver herniation in 857 cases of diaphrag- 
matic hernia [4,5]. In a review of fifty-seven 
cases, Evans and Simpson found severe dia- 
phragmatic hernias due to non-penetrating 
injuries, one of which occurred on the right [6]. 
Other authors have reported isolated cases of 
liver herniation, some which simulated intra- 
thoracic tumors and others with strangulation 
of the herniated liver [1-10]. It is possible that 
reported accessory lobes of the liver [11,12] 
extending through the diaphragm into the 
thorax may be the result of previous trauma. 
Certain aspects of phrenohepatic incarceration 
differentiate it from herniation of the more 
mobile viscera through the diaphragm [73], the 
demonstration of which is emphasized in the 
following case histories. 


CASE REPORTS 


CasE1. A. M., a sixty-six year old woman, was 
seen because of fever, pain in the right chest and 
right shoulder, and the finding of a right supra- 
diaphragmatic shadow on chest roentgenogram. 
Her symptoms were of two weeks’ duration, were 
spontaneous in nature and were not precipitated 
by any recent injury. The patient gave a history of 
being in a severe automobile accident ten years 
previously in which her husband was killed. She 
was pinned beneath the car with considerable 
weight over her right abdomen for a period of 
thirty minutes and was hospitalized for several 
days and discharged without evidence of serious 
trauma. Chest x-rays immediately after the acci- 
dent showed no abnormality. Following discharge 
from the hospital, she had no symptoms until those 
which brought about her present hospital admission. 

Physical examination revealed the patient to be 
markedly obese, weighing 280 pounds. Other than 
her obesity, abnormal findings consisted of leuko- 
cytosis of 18,000 with pain in the right chest and 
right shoulder. Roentgenograms and fluoroscopy 
of the chest showed a spherical 5 cm. mass at the 
right base. (Fig. 1.) The mass was in close approxi- 
mation to the diaphragm. The right costophrenic 
gutter was blunted and there was slight thickening 
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Fic. 1. Case 1. A, chest roentgenogram showing spherical mass at right base representing incarcerated liver. B, 
lateral projection demonstrating mid-diaphragmatic location of herniated liver. 


of the minor interlobar septum. Elsewhere the lung 
fields were clear. The heart was normal in size, 
shape and position. The impression from a roent- 
gen standpoint was probable traumatic hernia of 
the right diaphragm with incarceration of the liver. 

Thoracotomy was performed on December 15, 
1954, and because of the patient’s tremendous size, 
it was decided to confine the approach to an anterior 
incision, which was made through the fifth inter- 
space. Following insertion of the rib spreaders, it 
was noted that the pleural cavity contained ap- 
proximately 75 cc. of a musty, slightly cloudy fluid. 
The lung was densely adherent to the upper surface 
of a mass directly over the diaphragm and these 
adhesions were separated by sharp dissection. There 
was no sac present and the liver parenchyma was 
easily recognized as a mushroom-like mass as soon 
as the lung was freed. After freeing the pedicle and 
enlarging the opening in the diaphragm, the liver 
was readily reduced. The diaphragm was closed 
with interrupted mattress sutures. The patient 
had an uneventful postoperative course and was 
discharged ten days following surgery. 


Comment. It is apparent from this patient’s 
history that unless the initial trauma is of such 
a nature as to demand immediate surgical 
exploration, injury to the diaphragm may be 
unsuspected and pass unnoticed. A latent inter- 
val of an undeterminate period of time may 
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intervene between the accident and the onset 
of symptoms. This period may vary from a few 
months to many years. 


Case u. R. F., a fifty-four year old man, was 
referred for thoracic consultation because of re- 
peated respiratory infections and progressive 
changes on chest x-ray. He had been under close 
medical supervision for several years because of 
x-ray findings of a paralyzed right diaphragm, but 
his symptoms were remarkably few. When first 
seen by us on September 10, 1954, chest roent- 
genograms showed a mass occupying the lower half 
of the hemithorax with no definite right diaphrag- 
matic shadow. The left lung was clear. Fortu- 
nately, previous x-rays were available and com- 
parison of chest films taken at regular intervals 
since 1949 showed progression of the lesion on the 
right side. (Fig. 2.) Careful history elicited a severe 
automobile accident occurring twelve years before 
in which the patient was jarred by a head-on 
collision. He had several fractured ribs on the 
right, but no other thoracic injury was noted on 
the chest x-rays and he was not hospitalized. 

At the present admission, physical examination 
revealed a somewhat pale, middle-aged man of 
better than average body build. He was 6 feet, 
2 inches tall and weighed 250 pounds. The patient 
had been employed as a mail carrier for the past 
twenty-five years and had been able to work with- 
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Fic. 2. Case 11. A, chest roentgenogram taken in March, 1949, seven years after severe injury to body. Note elevated 
right diaphragm. B, x-ray of chest five years later showing further involvement of right diaphragm due to progressive 


liver incarceration. 


our interruption except for brief absences due to 
respiratory infections. While the impression of 
right diaphragmatic hernia with liver incarceration 
was considered, bronchoscopy was performed dur- 
ing the course of his clinical work-up. This showed 
only a narrowing of the middle lobe bronchus as if 
from extrinsic pressure. Right thoracentesis was 
productive of 20 cc. of uncharacteristic clear fluid. 
A leukocytosis of 15,000 completed the abnormal 
findings. A diagnosis of right phrenohepatic in- 
carceration was made and thoracotomy was per- 
formed on September 23, 1954. With the patient 
in the left posterolateral position, the chest was 
opened through the bed of the resected sixth rib. 
Upon entering the pleura, it was apparent that 
there was a large amount of abdominal content 
within the thoracic cavity. The entire liver pre- 
sented itself in the chest and the gallbladder was 
rotated and presented immediately beneath the 
pleura. A large segment of the omentum was 
present as well as a portion of the transverse colon. 
At this point, the patient’s blood pressure became 
unobtainable and the anesthesiologist inquired as 
to the action of the heart. The heart action was 
slow, but regular and it was believed that by lifting 
the liver mass away from the region of the inferior 
vena cava, the patient’s condition might improve. 
Following this manipulation, the vital signs imme- 
diately returned to normal. The diaphragmatic 
opening was exposed and stay sutures applied to 
its edges. The defect was located anteriorly in the 


right portion of the diaphragm and midway be- 
tween the mediastinum and the lateral chest wall. 
It was necessary to enlarge this opening in order 
to return the liver into the peritoneal cavity. This 
was accomplished with considerable difficulty be- 
cause of the large mass that had to be replaced. 
The thickened edges of the hernia were then easily 
approximated. The lung expanded under positive 
pressure satisfactorily and the chest was closed. 
The patient made a satisfactory postoperative 
recovery and was discharged from the hospital in 
nine days. 


Comment. During the five-year period that 
this man was under medical observation, there 
was progression of the lesion. The roentgeno- 
graphic findings in 1949 were interpreted as a 
paralyzed right diaphragm which was unex- 
plained. The mass appeared gradually. It is 
unusual for severe physiologic disturbances to 
occur in the right-sided type of herniation 
involving liver alone. Disturbances of gastro- 
intestinal or cardiopulmonary physiology fre- 
quently occur with hernias on the left. In spite 
of a herniated colon and gallbladder, this pa- 
tient had had no symptoms referable to these 
organs which might be attributed to the hernia, 
nor had he had other vascular symptoms prior 
to surgery. He experienced severe circulatory 


Fic. 3. Case 111. A, right cardiophrenic mass in asymptomatic patient. B, lateral view showing anterior location of 


incarcerated liver mass. 


embarrassment when the involved thorax was 
opened. Compression of the vena cava by the 


herniated liver was completely relieved by the 
reparative procedures. 


Case ut. F. M., a forty-three year old man, 
was seen on October 10, 1956, having been referred 
because of an undiagnosed right cardiophrenic 
mass. (Fig. 3.) The lesion was discovered during the 
course of a routine physical examination including 
chest roentgenograms. His past history was un- 
eventful with the exception that he reporteda very 
serious automobile accident which occurred in the 
spring of 1937, at which time he had a skull frac- 
ture, his lung was collapsed and he was unconscious 
for sixteen days. At the time of the accident, he 
was thrown from the automobile for a distance of 
ten or fifteen feet. He recovered satisfactorily from 
this incident and the chest x-ray at the time of 
the accident showed no abnormality. 

Physical examination revealed a man of rather 
short stature (5 feet, 10 inches) weighing 195 
pounds, with no essential abnormality outside of 
the lesion in the right chest noted on x-ray. He had 
no pain or discomfort in the chest area and his only 
concern was the possibility of a neoplastic lesion 
in the right chest. Prior to his referral, bronchos- 
copy and bronchography were performed but 
showed no evidence of abnormality. Likewise, 
pneumoperitoneum indicated that there was no 
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definite communication between the diaphragm 
and the right pleural cavity. Laboratory studies 
were within normal limits except for mild leuko- 
cytosis. Because of the unknown nature of this 
lesion, the patient was admitted to the hospital 
where right. thoracotomy was performed through 
the right sixth anterior interspace. A mass imme- 
diately presented itself above the anterior leaf of 
the diaphragm. The lung was not adherent to the 
mass which was identified as liver. With retraction 
of the lower and middle lobes, it was noted that 
there was a small amount of clear, free fluid in the 
pleural cavity. It was apparent that there was 
early mushrooming of the liver over the upper 
surface of the diaphragm. There was definite 
strangulation of the liver substance through the 
diaphragmatic opening and a pleural sac over the 
liver prevented communication between the thorax 
and the abdomen. An opening was made in the 
pleural ring at the base of the incarcerated liver 
which was then returned to the abdominal cavity 
without necessitating any enlargement of the 
diaphragmatic opening. The firm edges of the 
diaphragm were readily closed and the lung was 
expanded satisfactorily. Following closure of the 
chest, the patient made an uneventful recovery 
and was discharged in ten days. 


Comment. This case raises three important 
points of interest. First, the accident in which 
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Fic. 4. Case tv. A, recurrent right diaphragmatic hernia with liver incarceration five years following original repair. 
B, lateral chest film showing anterior location of hernia mass. 


the patient was involved was very severe. Mas- 
sive contusion of the trunk with compression 
of the abdomen associated with accidents of 
this type, we believe, has etiologic significance. 
Second, thoracotomy was necessary to make a 
diagnosis. The possibility of a neoplastic lesion 
in the right chest had been strongly considered. 
Third, the herniated liver showed evidence of 
strangulation. 


Case iv. E. V., a forty-four year old man, was 
seen in December, 1955. In April, 1950, the patient 
sustained a stab wound of his chest, a steel bar 
having been driven through the right anterior 
chest at the level of the fifth rib and penetrating 
the right posterior chest wall. He was hospitalized 
and was maintained on transfusions and supportive 
measures for forty days, at which time repair of a 
traumatic hernia of the right diaphragm was per- 
formed. Subsequent to the operative procedure, 
the patient did well except for a peculiar psychotic 
episode which confined him to the hospital for 
three months. It is of interest that during this 
hospitalization he gained 50 pounds, which weight 
he maintained. Following this discharge, he did 
well until November, 1955, at which time increas- 
ing symptoms of pain and spasm developed in the 
right lateral chest at the point of exit of the steel 
bar. Because of these complaints, the patient was 
referred for further evaluation and possible ther- 
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apy. The past history was essentially negative 
except for a traumatic amputation of the left arm 
several years prior to this admission. 

The patient was a man of short stature (5 feet, 
9 inches) and weighed 250 pounds. Examination 
of the chest revealed a soft bulge at the site of the 
point of exit of the steel bar which became more 
pronounced with coughing. The lung showed a 
marked decrease in breath sounds over the right 
anterior and lateral chest. There was some wheez- 
ing in the right chest posteriorly at the level of the 
fifth interspace. The heart was normal and the 
remainder of the physical examination was non- 
contributory. Roentgen and fluoroscopic examina- 
tion of the chest revealed a large opacity anterior 
in the lower right hemithorax which extended 
approximately to the level of the third rib ante- 
riorly and moved paradoxically with inspiration. 
(Fig. 4.) The right leaf of the diaphragm was in- 
discernible from the mass. Barium swallow revealed 
no abnormalities of the esophagus and a stomach 
normal in outline and position. No hiatus hernia 
was demonstrated and the course of the small 
bowel did not appear unusual. 

The patient was taken to the operating room on 
January 16, 1956, where right thoracotomy was 
performed through the fourth interspace. Dense 
adhesions were encountered upon entering the 
chest, and dissection was performed carefully and 
the right lower lobe freed. In dissecting the lower 
lobe, a large mass was encountered which protruded 
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through an opening in the right diaphragm. Fur- 
ther dissection of this area revealed omentum in 
the right pleural cavity together with a large cup- 
sized portion of the liver which had likewise her- 
niated through the opening in the diaphragm. 
Careful dissection was necessary to free the 
omentum and the strangulated portion of the 
right dome of the liver from the hernial orifice, and 
these structures were then reduced into the peri- 
toneal cavity. The diaphragm was closed with 
interrupted sutures, and the lung was expanded 
in the usual manner. Postoperatively, the patient 
did well. A chest tube was removed on the day 
following surgery and he was released on the 
eleventh postoperative day in good condition. 


Comment. -While this patient had a definite 
incarcerated liver, the exact etiology differs 
from the other cases. Although an adequate 
repair of the original hernia was undoubtedly 
done, we believe the tremendous weight gain 
caused undue pressure on the already weakened 
right diaphragm with the development of an 
incarcerated hepatic hernia. 


A review of our entire series of eight patients 
shows the constant findings in right phreno- 
hepatic incarceration depicted in Table 1. 


COMMENTS 


The clinical characteristics of incarceration 
of a portion of the liver through a traumatic 
right diaphragmatic hernia are well demon- 
strated by these cases. There is a history of 
injury, often incurred in an automobile acci- 
dent and usually of such severity as to require 
hospitalization: Symptoms are delayed and 
may be obscure or relatively absent. These 
consist of pain in the chest and upper abdomen, 
usually on the right and variable in nature. 
Occasionally, the pain may be disabling. It is 
remarkable that all of these patients have been 
of a heavy body build. We believe that obesity 
is a factor in the pathogenesis of this disorder 
as it may be in other types of diaphragmatic 
hernia. The roentgen characteristics are inter- 
esting. The lesion usually presents as a radio- 
graphic finding of a mass in the right chest 
just above and intimately associated with the 
diaphragm. There may be a characteristic 
mushroom-like appearance to the mass, de- 
pending upon the size of the diaphragmatic 
defect and the extent of the herniation. Moder- 
ate leukocytosis has been present in each case 
ranging from 18,000 to 22,000. 


The condition is treated surgically by reduc- 
tion of the liver and repair of the diaphragm 
through right thoracotomy. In our cases we 
have found no indication for resection or 
removal of the herniated portion of the liver 
as has been previously reported [8]. Indeed, 


TABLE I 
CONSTANT FINDINGS IN RIGHT PHRENOHEPATIC 
INCARCERATION 


Clinical: 
1. Past history of severe injury 
2. Obesity 
3. Roentgen appearance of a right diaphragmatic 
lesion 
4. Leukocytosis 
Operative: 
1. Incarcerated liver 
2. Pleural fluid 
3. Anterior diaphragmatic defect with firm edges 


although loss of the right of domicile may occur 
with very large herniations, as in the second 
case, reduction is usually not difficult. The 
operative findings have been presented. Surgi- 
cal correction is indicated because of liver 
strangulation due to pressure of the diaphrag- 
matic rim, pain in the chest and occasionally, 
for the invalidating aspects of symptoms. 
Repair in each case has been curative with no 
recurrence or mortality. 

Other disorders which may present as a mass 
in this region may be indistinguishable from 
incarcerated liver, and a definite diagnosis must 
be made by thoracotomy. The differential diag- 
nosis must include primary diaphragmatic 
tumors, congenital lesions of the diaphragm, 
segmental diaphragmatic paresis secondary to 
phrenic nerve involvement and tumors of the 
lung and mediastinum. Loculated pleural effu- 
sions, omental hernias through Morgagni’s 
foramen, pericardial cysts, or cardiophrenic 
fat pads also may have a similar radiographic 
appearance. One must also consider pathologic 
processes confined to the liver, but causing 
distortion of the diaphragm. 

Induced pneumoperitoneum and pneumo- 
thorax are specialized radiographic technics 
which may be used on occasion to aid in the 
differential diagnosis of lesions of this type. 
With pneumoperitoneum, one may or may not 
be able to distinguish between a subdiaphrag- 
matic lesion and incarcerated liver. In this con- 
nection, the associated inflammatory changes 
which occur about the hernia ring and the 
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Fic. 5. Sagittal sketch showing progressive liver 
incarceration. 


extreme tightness with which the liver herniates 
may prevent air from entering the pleural cav- 
ity. Negative findings with pneumoperitoneum 
do not rule out the possibility of this lesion. 
Pneumothorax may distinguish a primary 
lesion of the lung as it falls away from the 
diaphragm after introduction of the air. A 
definite diagnosis depends upon the clinical 
findings and the identification of a lesion by 
thoracotomy. 

The pathogenesis of this type of diaphrag- 
matic hernia poses several interesting possibili- 
ties. The delay between the time of injury and 
the onset of symptoms together with the gross 
characteristics of this lesion suggest its gradual 
development. It is our impression that in- 
carceration of a portion of the liver as seen at 
surgery does not occur immediately at the time 
of injury. Rather, an initial local weakening 
or split in the diaphragmatic muscle occurs at 
its most superior portion—anatomically, this 
is the anteromedial segment of the right 
diaphragm. With the passage of time, there is a 
molding of the liver parenchyma through this 
splayed diaphragmatic muscle with the result- 
ant mushrooming and eventual hepatic in- 
carceration. (Fig. 5.) In several of these cases, 
a hernia sac was found. This might be consid- 
ered unique, since the absence of a sac has been 
considered one of the cardinal features of 
traumatic diaphragmatic hernia. We believe, 
however, that in these instances the original 
injury of the diaphragm consisted of a splitting 


of the muscular portion with preservation of the 
integrity of the diaphragmatic pleura. This, in 
time, becomes the hernia sac. 

It has been noted that the injury was evident 
in eight patients, all of whom were of a heavy 
body build. It is suggested that obesity predis- 
poses the patient to this type of injury because 
of increased intra-abdominal pressure. Over a 
period of time the combined effect of positive 
intra-abdominal and negative intrathoracic 
pressures result in the progressive molding of 
the liver parenchyma through the rent. It may 
be recalled that esophageal hiatus hernia is 
most common in obese patients. The aggravat- 
ing effect of positive abdominal and negative 
thoracic pressures has been discussed by Allison 
[14] and Madden [15], with reference to this 
type of hernia. The presence of the lung may 
account for the flattening of the protruded 
liver which gives the characteristic mushroom- 
like appearance. A flattening and descent of the 
diaphragm which accompanies aging and 
emphysema may also be a factor. Free fluid is 
often found in the involved pleural cavity. 
These findings suggest the strangulating effect 
of a hernia ring upon its contents. 


SUMMARY 


Four cases of traumatic hernia of the liver 
through the right diaphragm are added to the 
previously reported cases. The descriptive 
term, right phrenohepatic incarceration, has 
been suggested. The common clinical charac- 
teristics of this abnormality are given. The 
probable pathogenesis of the disorder is 
discussed. 
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DISCUSSION 


Orvit_e F. Grimes (San Francisco, Calif.): Drs. 
Dugan and Merrill have called to our attention an 
interesting clinical entity. One usually visualizes 
the liver as a solid unyielding structure whose 
configurations and attachments are unchanged 
except by processes indigenous to the hepatic paren- 
chyma itself. The topographic changes of the liver 
incident to tumors, areas of regeneration and 
asymmetric enlargement due to hepatitis are com- 
monly in mind when an x-ray of the chest demon- 
strates an abnormal shadow in the right diaphrag- 
matic area. The authors add a new concept which 
suggests that the liver has the capacity to mold 
itself, piecemeal so to speak, into false body cavi- 
ties in a manner somewhat similar to the migration 
of softer, more resilient and elastic organs. 

The authors’ concept of gradual development of 
the liver herniation through a weakened area in the 
right diaphragm due to trauma is valid and reas- 
onable. The delay between recognizable symptoms 
and the known injury lends support to the slow 
but relentless development of the entity. It seems 
justifiable, however, to assume that two other 
possible mechanisms may be involved in the for- 
mation of such a hernia. First, one can visualize 
an acute herniation of the liver through a sudden 
rupture of the right diaphragm with incarceration 
occurring immediately and maintained by the 
differential positive and negative pressure relation- 
ships in the abdomen and thorax, respectively. In 
such a circumstance the late development of symp- 
toms could be explained by the gradual tightening 
by fibrosis of the diaphragmatic ring about the 
imprisoned liver. Second, it can be reasoned that 
the same force which causes weakening of the 
diaphragm also may result in local hemorrhage, 
perhaps contained in a localized area by virtue of 
the attachments of the liver to the diaphragm. In 


the resolution of such a hemorrhage, further 
weakening of the diaphragm may occur either 
from the proteolytic effect or from the pressure 
generated by the accumulating fluid within the 
localized hematoma. This would serve perhaps to 
make an otherwise tenuous but still intact dia- 
phragm a deficient one in the local area of trauma. 

Our experience with this problem at the Univer- 
sity of California Hospital has been extremely 
limited. One interesting problem can be recorded, 
however, which will serve to emphasize the appar- 
ent ease by which the diaphragm can be ruptured 
by any one or a combination of these factors. A 
fifty-two year old white man underwent right 
pneumonectomy for carcinoma of the right main 
stem bronchus in April, 1950. The right phrenic 
nerve was deliberately sectioned. Two years later 
the patient complained of pain in the right upper 
anterior chest, noted especially when he was con- 
stipated. Coupled with this was the fact that a 
persistent air fluid level had been noted in the apex 
of the right chest without symptoms to suggest 
that such was due to empyema or bronchopleural 
fistula. A barium enema showed that the hepatic 
flexure of the colon lay in the apex of the right 
chest. The most plausible explanation is that the 
pleural fluid in the right chest with its attendant 
reaction postoperatively added a weakening effect 
to an already paralyzed diaphragm. Along with 
this, perhaps some differential pressure relation- 
ships existed in this obese patient so that the addi- 
tive effect of these several factors was sufficient to 
cause a delayed diaphraymatic rupture. 

Joun F. Hiceinson (Portland, Ore.): I have had 
an opportunity to see only two such cases, but 
because the authors said that trauma was unques- 
tioned in etiology, I thought I should mention the 
fact that one of my cases definitely was traumatic 
in origin and one apparently was not. 

Neither patient was fat; one was a man, the 
other a woman. The man had mild emphysema. 
The woman had a right, which she exercised, to be 
proud of her figure. ‘ 

‘Both patients had plugs of liver, which looked 
like doorknobs, in the type of deformity that the 
authors demonstrated in Figure 5, but they were 
in the posterior half of the right diaphragm. 

The woman had been in an automobile accident, 
and I think typifies the group of cases presented 
by the authors. 

The man had had a negative x-ray a number of 
years before the x-ray was taken which brought 
him to my attention. 

The reason for performing exploration upon 
these patients was that no diagnosis was made, and 
it was suspected that there might be a tumor, as 
has been outlined by the authors. 

Ross RoBertson (Vancouver, B. C., Canada): I 
have a case to add to the authors’ series. 
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This was a forty-five year old woman with no 
history of trauma, and a long series of gastrointes- 
tinal complaints, recurrent attacks of nausea and 
vomiting, and abdominal pain, usually coming on 
after lifting. Intensive investigation including 
laparotomy revealed no abnormalities. Ordinary 
chest x-ray was negative, until one radiologist took 
a lateral x-ray which revealed a rounded herniation 
of liver through the right diaphragm. 

At operation the diaphragm had a hole in it 
about 2 inches in diameter. Bare liver tissue her- 
niated through this hole, mushrooming above to a 
diameter of 3 inches. A finger could be inserted 
down beside the liver into the free peritoneal cavity. 

It seems possible that during her attacks there 
was herniation of either small bowel or omentum 
which caused her symptoms. 

Duane L. MERRILL (closing): We have been 
intrigued by the progressive pattern taken by 
right phrenohepatic incarceration, and would 
like to cite a case which further demonstrates, we 
believe, that an injury to the diaphragm is not a 
static process. 

However, first I would like to suggest that pos- 
sibly some of the liver protrusions in the posterior 
portion of the diaphragm may represent congenital 
defects of one type or another. A history of injury 
has been found in each of our cases, but it is en- 
tirely possible that segmental diaphragmatic lesions 
can occur from other causes, and that the progres- 
sion of the liver through the diaphragm might 
continue from that point on. 

In order to prevent overspecialization, I am 
going to talk about the left side of the diaphragm. 

This patient had a traumatic hernia through the 
left side of the diaphragm. Initially he presented 
with elevation of the left diaphragmatic leaf. His 
complaints were that he was unable to swallow 
and had had some symptoms of hematemesis for a 
period of two months. 


A barium swallow and an upper gastrointestinal 
series revealed that the stomach was involved in an 
apparent hernia into the left thorax with almost 
complete volvulus of the stomach; there was no 
passage of barium beyond the pylorus. 

We utilized pneumoperitoneum in studying this 
case and it was quite eventful, in that following the 
pneumoperitoneum the stomach was completely 
reduced from a fairly large hernia sac. A repeat 
barium swallow showed that the barium then 
continued on through the duodenum into the small 
bowel. 

Subsequently the patient was operated upon, 
and the sac was visualized through thoracotomy. 

This was an interesting hernia, and I chose the 
case as an example for the following reasons: There 
were fractures of the ninth and tenth ribs. Adjacent 
to this the diaphragm was split and a nubbin of 
spleen protruded into the thorax. The laceration 
continued a little more medially. Lying next to 
this there was a small amount of adherent omen- 
tum, and from that point on the diaphragm was 
not completely torn, the diaphragmatic pleura 
being intact and forming the large sac. It was 
within this sac that the stomach was incarcerated. 

The laceration continued medially as a disrup- 
tion of all of the layers of the diaphragm, except 
the diaphragmatic pleura which formed the large 
sac seen on x-ray. 

This case is cited merely to substantiate the 
pathogenesis of right phrenohepatic incarceration, 
as presented. 

The development of a sac such as this, similar 
in many respects to sacs found in some of the cases 
of liver herniation which have been reported, is 
obviously a delayed process. 

Some patients do not have sacs. We believe that 
in these instances the initial tear in the diaphragm 
is complete and that the herniation continues, as 
demonstrated in the second case. 
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The Surgical Removal of Metastatic 
Malignant Disease of the Thyroid 
Gland from the Anterior-Superior 

Mediastinum 


H. J. McCork te, m.p., San Francisco, California 


From the Surgical Research Laboratories of the Univer- 
sity of California School of Medicine, San Francisco, 
California. 


has been observed at operations and autop- 
sies performed on patients with cancer of 
the thyroid gland that the disease may extend 
or metastasize to the anterior-superior medias- 
tinum. In 1942 a method for dissection of the 
anterior mediastinum, devised in the anatomy 
laboratory and applied to the treatment of 
four patients with operable cancer of the thy- 
roid gland was reported [1]. Mediastinotomy 
was performed in two other instances in which 
the tumor was found to be inoperable and the 
malignant disease was only partially removed. 
Other surgeons have reported experiences with 
a similar procedure [2-5]. 

Further experience with superior mediastinal 
dissections has resulted in some alteration and 
extension of the procedure. The anatomic and 
surgical dissections are similar and, therefore, 
are described together. A straight incision is 
made over the sternum from the center of the 
usual transverse thyroidectomy i incision. (Fig. 
1.) The sternum is incised from the sternal 
notch to the fifth intercostal space and spread 
with retractors. Great care is required to dis- 
sect the pleura from other mediastinal struc- 
tures and to preserve it. In some cases a part 
of the pleura is removed if it is adjacent to 
diseased tissue, and the resulting pleural defect 
is repaired or grafted with fascia. Removal of 
the anterior-superior mediastinal tissues begins 
with dissection of the areolar tissue from the 
pericardium, and the dissection extends up- 
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ward to remove a segment of tissue containing 
the mediastinal areolar tissue, lymphatics and 
thymus in continuity with the similar tissues 
in the lower anterior part of the neck. (Fig. 2.) 
The phrenic nerves are the lateral boundaries 
of the dissection, and these nerves as well as 
the vagus,and recurrent laryngeal nerves are 
clearly defined and preserved. The great vessels 
including aorta, superior vena cava, innomi- 
nates, right subclavian and carotids are care- 
fully stripped of areolar tissue and lymphatics 
in a manner similar to that used in cleaning the 
axillary vessels in radical mastectomy. (Fig. 3.) 
A part of the thoracic duct has been removed 
in some dissections. It should be emphasized 
that these surgical procedures should be per- 
formed where facilities are available for in- 
tubation for intratracheal anesthesia, as is usual 
for intrathoracic procedures, and by surgeons 
familiar with thyroid and thoracic surgical 
procedure. The mediastinal dissection is some- 
what more easily performed at the time of total 
thyroidectomy, but it can be done at a later 
stage as a second operation. The pleura is care- 
fully examined and tested for airtightness be- 
fore closure of the incision is begun. The 
sternum is repaired with stainless steel wires. 
Drainage is provided through small catheters 
to which continuous aspiration is applied. The 
dressing should be airtight. 

So far this procedure has been applied only 
to patients with cancer of the thyroid gland 
with evidence of metastatic spread toward the 
mediastinum, usually with metastases in the 
lymph nodes at the lower border of the thyroid 
isthmus, inferior portion of a thyroid lobe, or 
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Fic. 1. Illustration indicating surgical approach used in mediastinal dissection 
for carcinoma of the thyroid gland. (From: McCork te, H. J. West. J. Surg., 


63: 324-333, 1955.) 


with palpable or x-ray evidence of intrathoracic 
spread. 

Neck dissection has been performed at the 
same time as thyroidectomy and mediastinal 
dissection, but it makes the procedure very 
long and it probably is preferable to do neck 
dissections at later stages. This is particularly 
so in slow-growing types of thyroid neoplasms, 
for the neck can readily be examined at fol- 
low-up visits whereas the mediastinum cannot. 

In two of the three patients in whom neck 
dissection was combined with thyroidectomy 
and mediastinal dissection, tension pneumo- 
thorax developed. These two patients also had 
temporary parathyroid deficiency. Both have 
recovered from their complications. In all other 
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cases the postoperative course was not particu- 
larly difficult and produced no disability. 

Nine more patients have been treated in addi- 
tion to the six cases previously reported. The 
records of these fifteen patients in whom 
mediastinal dissection has been performed for 
cancer of the thyroid gland are summarized in 


Table 1. 


SUMMARY 


1. Studies made at autopsy and at surgery 
in patients with cancer of the thyroid gland 
indicate that the disease may spread to lymph 
nodes below the thyroid isthmus and into the 
anterior-superior mediastinum. 

2. A method for dissection of the anterior- 
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TABLE | 


SURGICAL REMOVAL OF THE SUPERIOR MEDIASTINAL LYMPHATICS FOR CANCER OF THE 
THYROID GLAND: SUMMARY OF CASES 


Patient, 
Sex and Age 
(yr.) 


Type of Growth 


Location 


Primary 


Involved Nodes 


| 


Procedure 


Follow-up 


A. S., F, 51 


Adenocarcinoma 


Isthmus 


Below isthmus in left 
inferior region of 
thyroid 


Total thyroidectomy; 
mediastinal dissec- 
tion 


No recurrence 34 yr. 
postoperatively 


R. C., M, 60 


Undifferentiated 
cellular pathol- 
ogy, nodular 


Left lobe 


Left substernal; medi- 
astinal; bilateral 
cervical 


Total thyroidectomy; 
mediastinal dissec- 
tion; bilateral neck 
dissection 


No evidence of recur- 


rence 34 yr. postop- 
eratively 


Undifferentiated 
cellular pathol- 


ogy 


Undeter- 
mined 
(entire 
gland 
involved) 


Superior mediastinal 
mass surrounding 
and involving in- 
nominate vein and 
left carotid artery 


Surgical exploration 
of neck and medias- 
tinum; tracheotomy; 
palliative partial ex- 
cision of tumor 


Died 1% yr. postop- 
eratively 


O. V., M, 62 


Mixed papillary 
and undifferen- 
tiated carcinoma 


Right lobe 


Anterior-superior me- 
diastinal, involving 
trachea and innomi- 
nate veins 


Bulk of tumor re- 
moved; tracheotomy 


Died 1 mo. postoper- 
atively 


Papillary adeno- 
carcinoma 


Left lobe 


Below and to left of 
isthmus; left cervical 


Total thyroidectomy; 
left radical neck dis- 
section; mediastinal 
dissection 


Firm node in sub- 
maxillary triangle 4 
yr. postoperatively 


Papillary carci- 
noma 


Left lobe 


Left cervical; medi- 
astinal 


Total thyroidectomy; 
left radical neck dis- 
section; mediastinal 
dissection 


No recurrence 4 yr. 
postoperatively 


M. M., F, 57 


Adenocarcinoma 


Isthmus 


Total thyroidectomy; 
mediastinal dissec- 
tion 


No recurrence 3 yr. 
postoperatively 


E. K., F, 34 


Papillary adeno- 
carcinoma 


Left lobe 


Mediastinal and bi- 
lateral cervical 


Total thyroidectomy; 
mediastinal dissec- 
tion; bilateral neck 
dissection 


No recurrence 344 yr. 
postoperatively 


Mixed papillary 
and poorly dif- 
ferentiated 


Bilateral cervical and 
mediastinal 


Total thyroidectomy; 
bilateral neck dissec- 
tion; mediastinal 
dissection 


No recurrence 4 yr. 
postoperatively 


Papillary 


Mediastinal 


Mediastinal dissection 
(thyroidectomy had 
been performed 4 yr. 
earlier) 


No evidence of recur- 


rence 3 yr. postoper- 
atively 


Papillary adeno- 
carcinoma 


Right lobe 


Bilateral cervical; 
suprasternal notch; 
mediastinal 


Total thyroidectomy; 
bilateral radical neck 
dissection; medias- 
tinal dissection 


No evidence of recur- 
rence 2 yr. postop- 
eratively 


219 


| 
| : 
—_ | 
G.S.F,5o | 
| 


McCorkle 


TABLE 1 (Continued) 


SURGICAL REMOVAL OF THE SUPERIOR MEDIASTINAL LYMPHATICS FOR CANCER OF THE 


THYROID GLAND: 


SUMMARY OF CASES 


Patient, 
Sex and Age 
(yr.) 


Type of Growth 


Location 


Primary 


Involved Nodes 


Procedure 


Follow-up 


E. M., M, 26 


Adenocarcinoma 


Right lobe 


Regional; mediastinal 


Total thyroidectomy; 
right radical neck 
dissection; medias- 
tinal dissection 


No evidence of recur- 
rence 2 yr. postop- 
eratively 


Papillary adeno- 
carcinoma 


Left lobe 


Bilateral cervical 


Total thyroidectomy; 
bilateral radical neck 
dissection; medias- 
tinal dissection 


No evidence of recur- 
rence 4 yr. postop- 
eratively 


M. M., F, 28 


Papillary adeno- 
carcinoma 


Left lobe 
and 


isthmus 


Total thyroidectomy; 
left deep cervical dis- 
section; mediastinal 
dissection 


No evidence of recur- 
rence I yr. postop- 
eratively 


Hiirthle cell ade- 
noma, malig- 
nant (?) 


Right lobe 


Total thyroidectomy; 
mediastinal dissec- 
tion 


No recurrence 7 mo. 
after operation 


Fic. 2. Drawing made during course of surgical removal 
of metastases through dissection of the anterior-superior 
mediastinum. (From: McCork te, H. J. West. J. Surg., 


63: 324-333, 1955.) 


Fic. 3. Illustration of structure exposed following 
removal of anterior-superior mediastinal contents. 
(From: McCork te, H. J. West. J. Surg., 63: 324-333, 
1955.) 
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Removal of Metastatic Malignant Disease of Thyroid 


superior mediastinum has been devised in the 
anatomy laboratories and applied to the surgi- 
cal treatment of fifteen patients with cancer 
of the thyroid gland. 
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DISCUSSION 


Roy Coun (San Francisco, Calif.): The extreme 
variation in the natural history of cancer of the 
thyroid no doubt accounts for the wide variations 
in opinion concerning the proper mode of surgical 
therapy. In criticizing the results of surgery for 
carcinoma of the thyroid, one should keep the 
pathologic picture in mind. In a study of the 
natural history of carcinoma of the thyroid, Frazell 
and Foote* found the following distribution in 
301 cases: 


301 CASES OF CANCER OF THE THYROID (1930-1946) 


No. of | Per 


Type of Carcinoma Cases | cent 


Papillary adenocarcinoma............ 139 46 
Follicular and alveolar adenocarcinoma 22 7 
Solid adenocarcinoma................ 56 19 
Giant. cell carcinoma.................] 39 13 
Hiirthle cell carcinoma............... 27 9 


* FrazELt, E. L. and Foore, F. W., Jr. The natural 
history of thyroid cancer. J. Clin. Endocrinol., 9: 1023, 


1949. 
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Giant cell carcinomas are rapidly fatal, the aver- 
age length of life being 4.8 months in this series, 
with no patient living for more than a year after 
the diagnosis was established. On the other hand, 
the papillary carcinomas appear at the other end 
of the scale; cases of recurrence thirty-five years 
later are reported. Even so, of the 139 patients in 
this series, 21 per cent were dead of the disease 
who were followed up five years or more. 

In presenting their case for routine radical neck 
dissection in all cases of cancer of the thyroid, 
Morfit and Reimers* have offered the following 
data from Frazell ana Foote: 


PAPILLARY CANCER OF THE THYROID: NODE INVOLVEMENT 
BY LEVELS IN 182 SURGICAL SPECIMENS 


| Clinically Clinically 
; Positive Negative 
Node Level | Patients (115) | Patients (67) 
| (% (%) 
Submaxillary........ 9.7 
Upper jugular....... 61 19 
Mid-jugular......... 76 30 
Low jugular......... 76 33 
Spinal accessory... .. 36 6 
Juxtathyroid........ 32 13 
Mediastinal......... 6 o 


The question then appears to be the same as with 
other cancers: Is one justified in using the more 
extensive operative procedures? Since the opera- 
tion advocated carries with it a low mortality and 
low morbidity rate, and since the careful studies 
of the natural history of even the most benign form 
of cancer of the thyroid show that it is a fatal dis- 
ease in at least one-fifth of the cases, the answer 
would appear to be that we are so justified. 

Joun F. Hiccinson (Portland, Ore.): I would 
like to congratulate Dr. McCorkle on his presenta- 
tion. It has been quite interesting. 

There are one or two points that perhaps might 
be helpful to others, which we found out the hard 
way. 

A patient had an undiagnosed tumor presenting 
in the neck in the suprasternal notch involving 
the anterior mediastinum. 

Exploration was performed with exactly the same 
type of thyroidectomy incision, with a drop “T,” 
and sternal split, described by Dr. McCorkle. 

I would like to suggest that, if necessary, this 
split can be carried with impunity completely 


* Morrit, H. M. and Reimers, W. L. The emer- 
gence of standardization in the treatment of thyroid 
cancer. Surgery, 40: 1131, 1956. 
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through the sternum lengthwise, and not neces- 
sarily ended anywhere along the length of the 
sternum. 

The closure is apparently, at least in our experi- 
ence, no more difficult for the patient or the operat- 
ing team. 

The specimen removed was similar grossly to 
the ones that were presented by the author. 

This tumor was in continuity with both lobes of 
the thyroid; therefore, both lobes were removed. 

We could not tell what type of tumor it was from 
a biopsy specimen. Eventually it was identified as 
a parathyroid malignancy, after consensus of a 
number of pathologists throughout the country. 

There are one or two points that perhaps might 
be mentioned further in addition to splitting the 
sternum all the way. It is not necessary to preserve 
all of the great vessels. 

This tumor had to be removed in a manner as 
though one were raising a rug off the floor, starting 
from the lower end of the anterior mediastinum 
and taking pericardium and all of the areolar and 
fatty tissue that could be included in the specimen, 
including all the thymic tissue, the left innominate 
vein, a portion of the superior vena cava where the 
innominates meet, and the tissue on up to and 
including both of the thyroid lobes. 


The patient experienced no discomfort from 
removal of one of the innominate veins; it is similar 
to excising a jugular vein in the neck. 

One other point: it is not necessary ordinarily, 
I think, to worry about opening into one or both 
of the pleural cavities with the patient under 
standard intratracheal anesthesia. These cavities 
can be left open; in fact, with this type of procedure 
or with pericardiectomy for constrictive peri- 
carditis, we simply insert the thoracostomy tubes 
from the mediastinum by way of stab wounds, 
and insert a hand into the chest on either side. This 
takes care of the situation adequately. 

Horace J. McCork e (closing): Dr. Cohn has 
shown statistically that this procedure is not to be 
applied routinely to all patients with cancer of the 
thyroid. 

The patients who have undergone mediastinal 
dissection for cancer of the thyroid were those in 
whom it was very likely, or almost certain, that 
the mediastinum was involved; this proved to be 
right in half the patients. 

Dr. Higginson suggested that the sternum be 
split the entire length which, with this type of 
operation, gives a good result functionally and is 


just about as easy to repair as the type of incision 
I described. 
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— study constitutes a résumé of certain 
pathologic findings in 757 thyroid opera- 
tions performed at the Palo Alto Hospital 
during the years 1949 through 1956. The first 
part is concerned with the pathologic altera- 
tions of the surgical material, whether a biopsy, 
lobectomy or total thyroidectomy; the second 
part, with the clinical evaluation of the patients 
upon whom the operations were performed. 
For reasons discussed later, the study was 
undertaken independently by the two authors. 

The purpose of the study was threefold: (1) 
‘to evaluate the relatively high incidence of 
lymphocytic thyroiditis in the Palo Alto area; 
(2) to study the pathologic and clinical relation- 
ship of struma lymphomatosa (Hashimoto’s 
disease) with a group of glands showing 
lymphocytic infiltrate without significant fol- 
licular or epithelial changes; and (3) to ascer- 
tain the relationship of carcinoma of the 
thyroid gland to either or both forms of lympho- 
cytic thyroiditis. 

Terminology. The broad term, lymphocytic 
thyroiditis, as used in this paper, denotes a 
diffuse lymphocytic infiltrate of varying sever- 
ity scattered throughout the parenchyma of 
the surgically resected tissue. Discrete lymph- 
oid follicles with germinal centers were seen 
in all cases. Cases in which the infiltrate was 
of a localized type or had a reactive distribu- 
tion, such as the lymphocytic infiltrate within 
or immediately adjacent to adenomas or car- 
cinomas, were excluded. These reactive types 
of infiltrate were classified as grade 1 and, as 
noted in Figure 1, were not included in the data. 

Only a small fraction of the cases fulfilled the 
usually accepted criteria for the diagnosis of 
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struma lymphomatosa (Hashimoto’s disease) 
in which, in addition to the lymphocytic in- 
filtrate, atrophy of the thyroid follicles, com- 
pensatory hyperplasia and eosinophilic altera- 
tion of the epithelium is seen [1]. The primary 
finding in the majority of the cases was a 
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Fic. 1. Degree of severity of lymphocytic thyroiditis 
(seventy-seven cases). 


varying degree of lymphocytic infiltrate, as 
noted in Figure 1. (No attempt was made to 
grade the follicular and epithelial alterations.) 
In some instances adenomas were found in 
association with the lymphocytic infiltrate, and 
in two instances carcinomas were present 
(specifically mentioned in section on thyroiditis 
associated with carcinoma). 

Method of Study. The pathologic material 
from 757 thyroid operations was obtained from 
the files of the Pathology Department, re- 
studied, and the data tabulated by one of us. 
(C. A. P.) 

Six hundred seventy operations (88.5 per 
cent) were performed on women; eighty-seven 
operations (11.5 per cent) on men. The yearly 
number of operations performed during the last 
four years included in the study were more 
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than double those performed in the first four 
years, due largely to the marked increase of 
population in the area. 

Incidence of Lymphocytic Thyroiditis. In 
the 757 operations, seventy-seven cases (10.1 
per cent) of lymphocytic thyroiditis were 
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Fic. 2. Age distribution of patients with lymphocytic 
thyroiditis (seventy-seven cases). 


included in the data after selection according 
to the previously mentioned criteria. Forty- 
three cases were free of other thyroid disorder 
(designated “pure” thyroiditis in Figure 1); 
thirty-two cases had associated benign ade- 
nomas of varying types. In the latter groups 
the entire specimen, beyond the adenomatous 
portion, showed varying degrees of lympho- 
cytic infiltrate. Two cases of thyroid carcinoma, 
both of the papillary type, showed diffuse 
lymphocytic infiltrate in the non-malignant 
portions of the gland (to be discussed in detail 
in section on thyroiditis associated with 
carcinoma). 

Sex Incidence. Seventy-five of these cases 
(98 per cent) ocqurred in females; two in 
males. One of the male patients had an asso- 
ciated carcinoma, the other a mild lymphocytic 
infiltrate, designated 2 plus. In neither instance 
were epithelial changes usually associated with 
Hashimoto’s disease seen. 

Age Distribution. Figure 2 shows the age 
distribution of the seventy-seven cases. The 
average age was 42.5 years, with the majority 
of cases occurring in the fifth decade. These 
findings are in close agreement with other 
reports [2]. 

Severity of the Thyroiditis. Figure 1 repre- 
sents an attempt to evaluate the severity of 
the lymphocytic infiltrate within the various 
categories. The criteria used were as follows: 
Four plus—75 per cent or more of the paren- 
chyma, replaced by lymphocytic infiltrate. 
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(Figs. 3 and 4.) Three plus—approximately 
50 to 75 per cent of the parenchyma replaced. 
(Fig. 5.) Two plus—approximately 25 per cent 
of the parenchyma infiltrated by lymphocytes. 
(Fig. 6.) The lymphocytic infiltrate, when not 
associated with other disorders, was, in general, 
more severe; when associated with adenomas, 
it was less intense. 

Thyroiditis Associated with Carcinoma. Two 
instances of thyroiditis and carcinoma are in- 
cluded in the series; one in a twenty-five year 
old man, the other in a thirty-one year old 
woman. In both, the carcinoma was of papillary 
variety and confined to one lobe. The opposite 
lobe and parenchymal tissue not involved in the 
neoplastic process showed a diffuse ly mphocytic 
infiltrate. However, the infiltrate, in each in- 
stance, had the distribution of a reactive type 
due to extensive calcification within the thyroid 
parenchyma. (Fig. 7.) No similar calcification 
was seen in any other case in the series. Crile 
and Fisher [3] reported two cases of papillary 
adenocarcinoma with lymphocytic infiltrate 
and parenchymal calcification which are almost 
identical to ours. Using the criteria previously 
mentioned, these cases should probably be 
excluded from this series, but since one of the 
objects of this study was to examine the rela- 
tionship of thyroiditis and carcinoma, they 
were included. 

Comparative Age Dhistribution. Figure 8 
illustrates a comparison of the age distribution 
of the patients with carcinoma and those with 
lymphocytic thyroiditis studied in this series. 
There is one decade’s difference in the average 
age as well as the period of maximum incidence. 

Carcinoma. Thirty-three cases of carcinoma 
were found in the 757 operations, an over-all 
incidence of 4.3 per cent. Sex distribution 
revealed twenty-five cases in females and eight 
in males. Of the total operations on women 
(670), the incidence of carcinoma was 3.7 per 
cent, while of the eighty-seven operations on 
men, the incidence was 9.2 per cent. 

The age distribution of the thirty-three pa- 
tients is shown in Figure 9. The average age 
was 32.5 years. 

Histologic Varieties of Carcinoma. The tu- 
mors were primarily of two types, papillary 
(sixteen cases) and follicular (fourteen cases). 
One was of the sclerosing type and two were of 
the undifferentiated variety. In twelve cases, 
lymph node metastases were present at the 
original operation. There was a significantly 
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Fic. 3. Struma lymphomatosa (Hashimoto’s disease). 
Marked lymphocytic infiltrate (4+); follicular atrophy; 
epithelial hyperplasia with eosinophilia. No significant 
fibrosis. 


Fic. 5. Lymphocytic thyroiditis. Three plus lympho- 
cytic infiltrate. No significant follicular atrophy or 
epithelial hyperplasia. 


higher percentage of malignant tumors in 
cases in which a clinical diagnosis of a single 
nodule had been made. Twenty-two per cent 
of such nodules were malignant in the male and 
12 per cent in the female. (Note: In many 
instances the clinical diagnosis of a single 
nodule was not confirmed pathologically since 
the palpated mass was found to consist of two 
or more small nodules.) 


CLINICAL ASPECTS OF LYMPHOCYTIC 
THYROIDITIS 


The symptoms and clinical findings of these 
seventy-seven patients with lymphocytic thy- 
roiditis could be ascertained in a general way 
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Fic. 4. Struma lymphomatosa. Four plus lymphocytic 
infiltrate; marked localized epithelial hyperplasia with 
eosinophilia. 


Fic. 6. Lymphocytic thyroiditis. Moderate lymphocytic 
infiltrate (2+). No follicular atrophy or epithelial 
hyperplasia. 


from hospital records. The latter did not have 
the uniformity of observation of the patient 
or of the surgical pathology that would have 
been present if one surgeon had operated upon 
all of these patients. Instead, eight different 
surgeons had performed the operations. 

All of these patients had goiters described 
as firm, sometimes diffuse, but with greater 
prominence of one lobe or of the isthmus. More 
than half of the patients had noted visible 
signs of neck swelling for months or years 
before operation. Usually the swelling had 
enlarged slightly or strikingly in the few weeks 
prior to operation. A very few patients had 
some feeling of pressure in the neck. 
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Fic. 7. Diffuse lymphocytic infiltrate and calcification in 
case of papillary carcinoma. 


In slightly less than half of the seventy-seven 
patients there were no recorded symptoms; 
physicians had discovered the goiters in the 
course of physical examinations performed for 
other reasons. Those patients whose surgical 
specimen showed the severest forms of lympho- 
cytic thyroiditis were under fifty years of age. 
None of the patients had preoperative myxe- 
dema. There were two males with this disease, 
one of whom had an associated carcinoma. 

The few preoperative thyroid function tests 
recorded were the basal metabolic rate and 
protein-bound iodine. One patient with severe 
Hashimoto’s disease had a slightly elevated 
basal metabolic rate and markedly elevated 
protein-bound iodine. All other values were low 
normal or normal. No protein flocculation, 
plasma protein or serum colloidal gold studies 
were recorded. 

The correct tissue diagnosis was not made 
preoperatively in any patient. From physical 
examination or laboratory test, patients with 
struma lymphomatosa (as defined previously) 
could not be separated from patients with other 
forms of lymphocytic thyroiditis. All were 
operated upon in order to remove a nodular 
goiter or to prove or disprove the existence of 
carcinoma. 

Nearly all patients were treated with bilateral 
subtotal thyroidectomy. Unilateral subtotal 
lobectomy was employed in some instances 
when a single adenoma was present. In a few 
operations only the isthmus was resected when 
both lobes seemed diffusely infiltrated. 

The subsequent course of these patients after 
dismissal from the hospital is not known. 
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Myxedema did not occur during the postopera- 
tive hospital stay. There was no surgical 
mortality. 


COMMENTS 


Incidence. The high incidence of diffuse 
lymphocytic infiltrate in thyroid tissue re- 
moved surgically may possibly indicate an 
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unusual degree of this disease in the regional 
population. However, we believe the incidence 
rather reflects the difficulty of distinguishing 
nodular goiter from lymphocytic thyroiditis on 
the basis of clinical findings and preoperative 
laboratory tests. In this series the preoperative 
diagnosis nearly always was that of thyroid 
adenoma without hyperthyroidism. 

At the operating table, surgeons rarely de- 
scribed uniform diffuse enlargement of the 
gland, but often found irregular enlargement 
of one or the other lobes which led them to 
believe they were dealing with adenomas or 
neoplasia as well as diffuse disease. This ex- 
perience suggests that lymphocytic thyroiditis 
often appears indistinguishable clinically from 
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the nodular goiter of other thyroid disease. It 
is apparent that the diagnosis can be estab- 
lished only by direct examination of the thyroid 
gland. No needle biopsies of nodular goiters 
have been done at this hospital. 

Relation of Lymphocytic Thyroiditis to Hashi- 
moto’s Disease. As noted previously, a large 
proportion of the cases included in this study 
did not show follicular atrophy and epithelial 
hyperplasia, usually regarded as criteria for 
the diagnosis of struma lymphomatosa or 
Hashimoto’s disease; yet all of the cases, ex- 
cept for this microscopic difference, were 
strikingly similar. The age distribution of the 
cases in the two categories of lymphocytic 
thyroiditis was identical; the sex distribution 
was the same except for the one male included 
in the lymphocytic thyroiditis group. (Occa- 
sional cases of males showing Hashimoto’s dis- 
ease have also been described [.4].) 

In this study, as noted previously, the clinical 
survey was made by one of us (F. P. S.), with- 
out specific information regarding the nature 
of the pathologic alterations. The preoperative 
complaints, the operative findings and the post- 
operative course were identical in the two 
groups. At the conclusion of the study, with a 
knowledge of the two distinct variants of the 
lymphocytic thyroiditis, a concerted attempt 
was made to separate the two entities on a 
clinical basis. They could not be differentiated. 

We, therefore, believe that the various types 
of diffuse lymphocytic infiltration of the thyroid 
gland, whether or not associated with follicular 
and epithelial changes, represent pathologic 
variants of a single disease process. 

A parallel example may be cited in the case 
of cystic disease of the breast in which the 
mildest form consists of ectasia of ducts, but 
which may show pathologic variants from the 
formation of large cysts to a hyperplastic 
form in which the epithelial elements of 
the breast show marked proliferative changes 
such as fibrosing adenosis and intraductal 
papillomatosis. 

A further interesting comparison with cystic 
disease of the breast is noted in Figure 10. The 
data concerning the cases of cystic mastitis was 
obtained from the surgical-pathologic material 
at the University of Minnesota [5], while the 
data concerning the lymphocytic thyroiditis 
was taken from this series. Although the num- 
ber of cases compared in the diagram differs 
extensively, the similarity of the age incidence 
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is striking. Since hormonal alterations asso- 
ciated with the premenopausal patient have 
been accepted to be the inciting factor in cystic 
mastitis, the often repeated theory of a hor- 
monal etiology for lymphocytic thyroiditis 
would appear to have additional support. Just 


150 25 


T T T 
-—=CYSTIC MASTITIS 
—— LYMPH. THYROIDITIS/ | \ 


| 


Nn 


NUMBER OF PATIENTS 


~ 
LYMPH. THYROIDITIS 


a 


\ 
\ 
7 + 
\ 
\ 
+ 


/ 
\ 4 
/ 
/\, 
x 


5 
Ae 


ie) ! 2 3 4 5 6 7 
DECADE 


CYSTIC MASTITIS 
NUMBER OF PATIENTS 
N 
| 


uo 
| 


Fic. 10. Comparison of age incidence in cystic disease 
of breast and lymphocytic thyroiditis. 


as an occasional case of cystic mastitis is 
reported prior to the third decade, so also an 
occasional case of lymphocytic thyroiditis 
appears. However, the maximum incidence in 
both diseases occurs during the period of most 
marked menopausal changes. Likewise, the 
sex distribution of lymphocytic thyroiditis, as 
generally agreed, shows a striking predomi- 
nance for females, approximately 99 per cent. 


CONCLUSIONS 


1. Whatever the etiology, we, as well as 
other authors, believe that lymphocytic thy- 
roiditis is not of inflammatory origin and can 
be separated histologically from acute, sub- 
acute, granulomatous and Riedel’s types of 
thyroiditis. 

2. The various microscopic variants of 
lvmphocytic thyroiditis are different manifes- 
tations of a single disease process. 

3. No increased incidence of carcinoma oc- 
curred in this series, 


SUMMARY 


1. Seven hundred fifty-seven thyroid opera- 
tions were performed during the eight-year 
period, 1949 through 1956, at the Palo Alto 
Hospital, Palo Alto, California. 

2. Seventy-seven (seventy-five female pa- 
tients, two male) of the surgical specimens 
showed diffuse lymphocytic thyroiditis (10.1 
per cent). 

3. Lymphocytic thyroiditis occurred in rela- 
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tively “‘pure” form in forty-three patients, 
in association with adenomas in thirty-two 
patients, and in association with carcinoma in 
two patients. Cases in which the lymphocytic 
infiltrate was of a reactive type or of focal dis- 
tribution were excluded from the data. 

4. Only a small proportion of the cases 
showed follicular and epithelial alterations of 
the thyroid gland usually considered diagnostic 
of struma lymphomatosa (Hashimoto’s disease). 

5. Comparison between the cases of charac- 
teristic Hashimoto’s variety with all others 
showed no significant differences in age group, 
sex incidence, clinical findings, preoperative 
diagnosis or postoperative course. 

6. The relative age distribution of patients 
with cystic mastitis is similar to those with 
lymphocytic thyroiditis. 

7. Thirty-three carcinomas were found in 
the 757 surgical specimens. 
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DISCUSSION 


WeELpon K. Buttock (Los Angeles, Calif.): To 
make quite clear what we are trying to do, let 
us go back to the time of Hashimoto, when he 
described four cases before a surgical society similar 
to this one. To this day it is not quite clear to 
anyone what Hashimoto described. It is assumed 
that one of the cases was chronic thyroiditis. 

Therefore, I think it is quite useless to try to 
propagate an eponymic disease such as Hashi- 
moto’s disease, when actually it is impossible to 
tell what Hashimoto described. 

If we go a step further, those who would separate 
Hashimoto’s disease from other chronic thyroiditis, 
because of the fact that in the latter plasma cells 
are found, are doing so on the assumption that the 
gland with Hashimoto’s disease does not contain 
plasma cells. Yet, it has been clearly shown by 
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Drs. Peterson and Shidler that clinically there is 
no difference. It is further stated by those who use 
the artificial separation that the oxyphilic changes 
in the follicular epithelium make the difference 
between Hashimoto’s disease and other chronic 
thyroiditides. Here again, all one needs to do is 
read Hashimoto’s original description to find that 
such minute details are totally lacking. Therefore, 
it can be seen from this study presented by Drs. 
Peterson and Shidler, as well as from the histologic 
point of view, that Hashimoto’s struma or disease 
should be replaced by the term chronic thyroiditis. 

At the Los Angeles County Hospital for the same 
period of time that this report was taken, 468 
thyroidectomies were performed, in which there 
were twelve cases of thyroiditis. This is less than 
1 per cent. Of these twelve cases, one was a tubercu- 
lar thyroiditis, two were subacute thyroiditis, and 
one was acute suppurative strumitis. The latter 
was a suppurative adenomatous goiter, and I find 
that this is called strumitis rather than thyroiditis. 
The other eight cases were chronic thyroiditis of 
which, if you wanted to separate them on an 
artificial basis, only three were the so-called pure 
lymphoid thyroiditis, or what is termed Hashi- 
moto’s type. 

This brought up the question of whether other 
hospitals in the area had a similar number of cases 
or were they in a higher percentage, as reported in 
the authors’ paper. 

At St. John’s Hospital for the period from 1954 
through 1956, cases of thyroiditis numbered ap- 
proximately 8 per cent. It varied from 10 per cent 
to 7.5 per cent. Dr. George Hummer, Director of 
Laboratories, informs me that they grade these 
cases into grade 1, 11, 111 and Iv, chronic thyroiditis, 
and do not separate them into Hashimoto’s type. 

At St. Luke’s Hospital, Dr. Edward M. Butt, 
Director of Laboratories, likewise classifies this 
disease as chronic thyroiditis and does not use the 
term Hashimoto’s disease. This laboratory, in 1947 
to 1950, had eight cases in 201 thyroidectomies, 
which is only approximately 4 per cent; but in 1951 
to 1953 there were eighty-nine thyroidectomies and 
fifteen cases of chronic thyroiditis, or almost 17 per 
cent. In 1954 and 1955 there were twenty-one 
cases in eighty-one thyroidectomies, or 25.9 per 
cent, and in 1956 they had ten cases in seventy-two 
thyroidectomies, or 7.2 per cent. 

It would be very interesting to make a study of 
county institutions where the age group is much 
higher, and where, at the same time, one does not 
encounter the endocrine problems, such as cystic 
mastitis, that are seen in the private hospitals. 

Of the 468 thyroidectomies performed at the 
Los Angeles County Hospital, the greatest number 
was in 1948. There has been a general decline in 
the number of people undergoing thyroidectomies. 
That is true at St. Luke’s Hospital, as well as St. 
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Vincent’s and St. John’s, and I think it is somewhat 
general throughout the country. 

I hope it has been made clear that all of these 
cases should be called chronic thyroiditis, rather 
than giving to some the eponymic name Hashi- 
moto’s disease. 

Wi P. Krocer (Los Angeles, Calif.): The 
problem of Hashimoto’s disease seems confusing 
both to surgeons and pathologists alike. For many 
years I have listened to various discussions of the 
disease and evidently no one is clear as to the exact 
significance of the pathologic changes. Drs. Peter- 
son and Shidler have presented a new and interest- 
ing concept, differing greatly from what has been 
offered in the past. 

The gross appearance of Hashimoto’s disease is 
unique and may be interesting to you. The tumor 
is typically large, bilateral, smooth and somewhat 
bosselated. The color is pale pink or yellowish, and 
the capsule is glistening. 

We surveyed carefully the records of our thyroid 
patients from 1937 to 1957, with the exception of 
the years 1941 and 1942, and found ninety cases 
of Hashimoto’s disease. An estimate of the entire 
twenty-year period would show about 100 cases, 
with an incidence of 3.9 per cent. 

The cause of this rather mysterious disease re- 
mains obscure. In my experience, it has been a 
relatively innocuous condition and, aside from 
mild pressure symptoms, I have never known any- 
one to suffer ill effects. No carcinomas were ob- 
served in any of our cases. We are not in agreement 
with those who treat Hashimoto’s disease with 
thyroid extract, or by radiation. We prefer the 
surgical approach; that is, radical subtotal thy- 
roidectomy, leaving in perhaps 3 to 4 gm. of tissue 
on each side. 

In studying the microscopic sections, I have been 
amazed at the almost complete absence of normal 
thyroid tissue. Oddly enough, few of our patients 
have become markedly hypothyroid, despite re- 
moval of the thyroid gland. They were all mildly 
hypothyroid—many before operation—but no 
myxedema developed in any patients. 

DonaLp F. Brayton (Los Angeles, Calif.): I am 
going to take a somewhat different approach to this 
situation. 

Lymphocytic infiltration may occur in a variety 
of thyroid conditions, both benign and malignant. 

The diagnosis of struma lymphomatosa, or 
Hashimoto’s disease, however, rests mainly on the 
changes noted in the thyroid follicular cells, and in 
the colloid. These histologic findings in the goiter 
of a mildly hypothyroid or euthyroid female have 
led many observers to agree with Dr. Crile that 
Hashimoto’s disease is not a chronic thyroiditis, 
but rather a primary thyroid failure with com- 
pensatory enlargement of the gland. 

This enlargement is due mainly to hypertrophy 
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and hyperplasia of the thyroid cells, rather than 
to the lymphocytic infiltration. 

It has been estimated that this infiltration, spec- 
tacular though it is histologically, accounts for less 
than one-third of the weight of the goiter. 

It is postulated that the hyperplastic follicular 
changes are due to a constant overstimulation of 
the gland by an increase in the pituitary thyro- 
tropic hormone. 

Crile and his group have shown fairly con- 
clusively that this does occur by recording the 
radio-iodine uptake before and after a standard 
dose of thyroid-stimulating hormone. 

In patients with struma lymphomatosa, or 
Hashimoto’s disease, no increase in the radio- 
iodine uptake was apparent after a dose of thyroid- 
stimulating hormone. In contrast, patients with 
adenomatous non-toxic goiter, the condition most 
likely apparently to be confused with this lesion, 
showed an uptake after a dose of thyroid-stimulat- 
ing hormone 50 to 100 per cent greater than that 
of the original tracer dose of [!*1, 

Evidently, in Hashimoto’s disease the thyroid is 
already responding at peak level, probably due to 
constant intense pituitary stimulation. 

The cause of the original thyroid failure responsi- 
ble for the progression of events which leads to 
struma lymphomatosa is obscure. 

Variations in estrogen levels, as with pregnancy 
and menopause, appear to play a role. 

Of great interest is the recent work reported by 
Roitt and his associates. They became interested 
in the fact, previously known, that many patients 
with Hashimoto’s disease have abnormally high 
serum gamma globulin levels which give rise to 
alterations in the thymol turbidity and colloidal 
gold flocculation tests. 

They suspected that an immune reaction might 
be taking place, because of the inclusion of plasma 
cells within the infiltrate, and tested for precipitin 
reactions between the serum of patients with 
struma lymphomatosa and saline extracts of nor- 
mal and thyrotoxic human thyroid glands. 

The results showed positive precipitins in the 
serums of patients with Hashimoto’s disease, and 
no precipitins in the serums of normal patients, 
or in those with other types of goiter. 

This experiment tends to show that patients 
with struma lymphomatosa may have an auto- 
antibody against their own thyroglobulin. 

Obviously much more work is necessary to con- 
firm this bizarre hypothesis, but the test itself may 
well become useful in differentiating Hashimoto’s 
struma with other types of goiter. 

It seems logical and important to establish a 
clinical diagnosis of struma lymphomatosa, or 
Hashimoto’s disease, since the removal of a thyroid 
so afflicted can do little but increase the patient’s 
hypothyroidism. 
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There appears to be little evidence that there is 
an increased incidence of cancer in definitely estab- 
lished Hashimoto’s disease, although it is well 
known that lymphoid invasion may occur in can- 
cerous glands. 

Crile’s thyroid-stimulating hormone activation 
test and Roitt’s precipitin test may eventually 
become within the reach of most clinical labora- 
tories, and may then be of considerable aid in 
making the diagnosis clinically. 

Needle biopsy is, of course, available now for 
those who have any faith in its accuracy. 

In any event, a clinical trial of six to eight weeks 
of treatment with desiccated thyroid in adequate 
dosage appears to be logically indicated in those 
women suspected of having strumalymphomatosa. 

It is well documented that this therapy will 
decrease the size of the goiter, often to cosmetically 
acceptable levels, and that the greatest amount of 
recession in size occurs within the first two months 
of treatment. If no such decrease in the size of the 
goiter is evident after an adequate clinical trial, 
then surgical excision should certainly be performed. 

F. Pottock (Santa Monica, Calif.): I 
think it would be unwise for us to get invo]ved with 
pathologists in a semantic discussion about lympho- 
cytic thyroiditis, lymphadenoid goiter or Hash- 
imoto’s disease, but there is an abundance of 
evidence that whatever you call it it is associated 
with an increased incidence of carcinoma. 

The studies over the last several years by Stuart 
Lindsay and his associates at the University of 
California on the association of benign and malig- 
nant neoplasms with what they call Hashimoto’s 
thyroiditis are, I believe, quite significant. 

In another report from the English literature 
Piercy has made the statement, the first time it has 
been said, I believe, that we should be performing 
thyroidectomies for Hashimoto’s disease for the 
single indication that it is a premalignant lesion. 

At Santa Monica Hospital and St. John’s Hos- 
pital in the last five years, a total of fifty-two cases 
of Hashimoto’s thyroiditis have been seen. In this 
series, six patients have had malignant thyroid 
neoplasms. Of these, five were carcinomas, of 
which four were papillary carcinomas. Of these 
four, three had metastases to the regional nodes. 

The sixth case was a reticulum cell sarcoma, 
which I believe is the ninth or tenth case reported 
in the literature to date. 

It is typical for a reticulum cell sarcoma of the 
thyroid to carry an extremely grave prognosis, and 
no patient survived beyond the second year. 

Of the carcinomas that we saw, the average age 
of patients was thirty-six, and this is roughly in 
keeping with what Drs. Peterson and Shidler have 
shown. 

The work mentioned by Dr. Brayton is of great 
interest. 


Dr. John Payne, Professor of Surgery at the 
University of Buffalo, when he visited here last 
year, mentioned that he and Dr. Witebsky, in the 
Department of Bacteriology have, for the first 
time, produced a lesion which is identical with 
Hashimoto’s thyroiditis in the experimental animal. 

They have done this by preparing saline extracts 
of thyroid and injecting it into experimental ani- 
mals. They believe that this is one of the best 
examples of true tissue specificity. The Hashimoto 
response can be obtained with thyroid tissue from 
many different animals. 

I believe it is commonly stated that Hashimoto’s 
thyroiditis does not occur in children, and it should 
be viewed with suspicion when it occurs in males. 

Two years ago we presented before this society 
a report from the Los Angeles Children’s Hospital 
on the nodular goiters we had seen in children. In 
that series were two patients who had Hashimoto’s 
thyroiditis, one of them at the age of six. 

Cart A. PETERSON (closing): When anyone 
opens up the subject of Hashimoto’s disease, dis- 
senting opinions, such as those expressed, can be 
expected. 

Regarding Dr. Bullock’s statements, I was 
pleased that he believed that the variations in 
microscopic appearance of lymphocytic thyroiditis 
represent pathologic variants of the same disease. 

I also agree that pathologists must assume the 
major responsibility for the problems in terminol- 
ogy. From Dr. Hashimoto’s early descriptions on 
down to Dr. Meisner’s clear but restricted criteria 
at the present time, clinical and pathologic diag- 
noses have been at variance. 

An example of such a problem among patholo- 
gists occurred recently when I wrote to a colleague 
in Minneapolis to obtain comparative data on the 
incidence of lymphocytic thyroiditis in the Mid- 
west for the same period represented by our study. 
The reply stated, “What do you mean, pure 
Hashimoto’s disease, or something else?” Thus we, 
as pathologists, are faced with this same problem 
of terminology, as are the surgeons. 

The variation from year to year in the incidence 
of lymphocytic thyroiditis cases, mentioned by 
Dr. Bullock, was not seen in our series. This study 
was carried out in two periods of four years’ dura- 
tion each, and the incidence of lymphocytic thy- 
roiditis in our area remained the same over the 
eight-year period within one-tenth of a percentage 
point. 

Dr. Kroger stated that he had not seen any car- 
cinomas in his large series of cases of Hashimoto’s 
disease. I personally believe that the two cases of 
associated carcinoma and thyroiditis shown repre- 
sent reactive phenomena. In our data, we at- 
tempted to exclude all lymphocytic infiltrations of 
reactive type, but for the purpose of completeness 
described these cases of carcinoma. 
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Dr. Brayton’s remarks were well taken. I have 
read these papers and I think they are excellent. 

We purposely have tried to avoid all discussions 
of etiology because of the marked difference of 
opinion, and because of the controversial nature of 
some of the recent work. 

One interesting observation I would like to men- 
tion, however, is that in two cases of Addison’s 
disease with complete destruction of the adrenal 
gland, one through tuberculosis and the other an 
idiopathic type, I have seen a very severe form of 
lymphocytic thyroiditis. Others have described the 
same finding. I do not know how this phenomenon 


would be explained by Dr. Crile s theory of the 
etiology of lymphocytic thyroiditis. 

In regard to Dr. Pollock’s remarks, the question 
of an increased incidence of carcinoma in lympho- 
cytic thyroiditis or Hashimoto’s disease is ob- 
viously very important. 

I am well acquainted with Dr. Lindsay’s findings. 

Regarding our study, I can merely say that it 
covers an eight-year period, and had there been 
undiagnosed carcinomas during the early part of 
this series, I believe that we should have seen 
evidence of them by this time. 
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hipaa abdominal pain presents one 
of the greatest challenges to diagnostic 
skill. When the cause or causes are of a surgical 
nature, surgeon and urologist alike may be con- 
fused and misled as to whether the fundamental 
disease is intraperitoneal or retroperitoneal. 
The general surgeon by training and inclination 
often tends to think of abdominal pain as being 
due to intraperitoneal disease and neglects the 
retroperitoneal structures. The urologist may 
think in terms of the urinary tract alone and 
neglect other retroperitoneal causes of pain or 
may confuse intraperitoneal disease with uri- 
nary tract disease. With increasing specializa- 
tion in the fields of surgery, the true diagnosis 
may be overlooked by a specialist so intent on 
his own field that he neglects the consideration 
of fundamental facts which may enter into the 
problem. Bean has written, ‘‘One of the tragic 
by-products of an age of over-specialization has 
been the inability of the specialist to recognize 
his deficiencies outside his own field, and the 
corollary, his unwillingness to correct this de- 
ficiency by accepting advice from other spe- 
cialists. An inevitable result of over-specializa- 
tion is that as the focus narrows the intellectual 
requirements for success and achievement de- 

The purpose of this paper is to record a group 
of cases in which errors in diagnosis by the 
general surgeon or the urologic surgeon have 
led to incorrect handling of the patient with 
abdominal pain. 

An appreciation of the regional anatomy of 
the abdominal organs and _ retroperitoneal 
structures and of the rich nerve supply of the 
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kidneys and ureters with their abundant anasto- 
moses to the celiac plexus helps in understand- 
ing why renal and ureteral pains may be indis- 
tinguishable from intraperitoneal, visceral pain 
[7,10]. In each case pain is usually caused by 
overdistention of a hollow viscus. Because of 
peristalsis and increased stretching usually due 
to obstruction, the pain is often cyclic and 
episodic. Obstructing lesions of the urinary 
tract may cause referred pain which mimics 
the pain of appendicitis, duodenal ulcer or gall- 
stone. With acute ureteral obstruction there 
can be associated paralytic ileus which may be 
mistaken for mechanical bowel obstruction. On 
the other hand, intraperitoneal inflammatory 
conditions may produce colicky pain which 
simulates urinary tract obstructive pain and 
may produce red and white blood cells in the 
urine. 

The problem of this confusion in diagnosis 
has interested us for many years, and a number 
of interesting and unusual cases have been col- 
lected demonstrating the difficulties that may 
arise. Some of the lesions encountered are 
listed here. 


KIDNEY 


Renal calculi have been mistaken for duo- 
denal ulcer or appendicitis. Non-opaque renal 
calculi may cause ileus and lead to the diagnosis 
of an acute condition of the abdomen and ex- 
ploration for presumed mechanical obstruction. 


An alcoholic physician fell off of a ladder while 
painting. He was seized with severe, left-sided ab- 
dominal pain and was admitted to the hospital by 
way of the emergency room. The diagnosis was 
acute condition of the abdomen, possible ruptured 
viscus. A scout x-ray film on admission showed 
markedly dilated loops of bowel. The true cause 
of the difficulty was apparent on this film but was 
overlooked. (Fig. 1A.) Emergency exploration was 
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1A 


1B 


Fic. 1. Acute left pyonephrosis, secondary to obstructing calculus at left ureteropelvic junction. Note paralytic ileus. 
A, preoperative scout film before abdominal exploration for (?) acute condition of abdomen. B, postoperative intra- 


venous urogram. 


performed because of the possibility of a ruptured 
viscus. At exploration it was noted that the left 
kidney was large and swollen and that there was 
no intra-abdominal disease. The wound was closed 
and the patient was transferred to the urologic 
service. An intravenous urogram done the next 
day (Fig. 1B) confirmed the suspected postexplora- 
tory diagnosis. There was an obstructing ureteral 
calculus at the left ureteropelvic junction. The 
right upper urinary tract was normal. Because the 
patient was acutely ill, he nearly died before his 
condition warranted further surgery; nephrectomy 
of the left pyonephrosis was performed some days 
later. 


If ureteral stone obstructing the left kidney 
had been suspected at the time of the explora- 
tory operation, the surgeon might have re- 
moved the stone or at least have diverted the 
urine from the obstructed infected kidney, 
thereby giving the patient prompt relief of this 
severe difficulty. If an intravenous urogram had 
‘ been made before exploratory surgery, it would 
have become apparent that the left kidney was 
_non-functioning. This would have accomplished 
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two things: it would have helped to make the 
correct diagnosis and would also have helped 
in the decision to perform nephrectomy which 
should have been done at the time of the ex- 
ploration. The surgeon was right in not remov- 
ing the left kidney without positive knowledge 
that there was a normally functioning right 
kidney. 

Pyelonephritis may masquerade as appendi- 
citis. We have seen a scrub nurse who under- 
went appendectomy because she had an attack 
of pain in the right lower quadrant of the ab- 
domen due to pyelonephritis in the lower seg- 
ment of a double kidney. It was only after the 
normal appendix had been removed that the 
correct diagnosis was later made. 

Renal infarction, although rare, has often 
been mistaken for appendicitis, particularly 
when the infarction occurs on the right side [1]. 

The pain of hydronephrosis with intermit- 
tent acute obstruction may suggest duodenal 
ulcer, or pyloric stenosis ta young children. The 
fact that hydronephrosis may be intermittent 
should be appreciated. (Fig. 2.) 
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Fic. 2. Congenital intermittent left hydronephrosis. Lifelong history of intermittent episodes of 
acute abdominal pain, thought to be appendicitis. A, intravenous urogram made during acute 
attack. B, intravenous urogram one week later when patient was having no pain. The attacks of 
pain have disappeared since surgical correction of the obstruction. 


Fic. 3 Right pyonephrosis, secondary to congenital ureteropelvic junction obstruction. History of 
previous appendectomy and drainage of subphrenic abscess. Patient cured by removal of pyonephrosis. 
A, intravenous urogram showing non-function of right kidney. B, retrograde pyelogram. C, retrograde 
pyelogram. 
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4A 


4B 


Fic. 4. Hypernephroma invading cecum, mistakenly diagnosed as cecal neoplasm. Patient died within 
twenty-four hours after one-stage removal. A, intravenous urogram showing filling defect in right kidney. 


B, barium enema showing filling defect in cecum. 


An infected hydronephrosis may be mis- 
takenly diagnosed as subphrenic abscess, and 
acute hydronephrosis may be mistaken for 
mechanical ileus. 


A thirty-six year old white man entered the acci- 
dent room complaining of right-sided pain for one 
week. He stated that he “wished to have his sub- 
phrenic abscess drained again.” The history re- 
vealed that about one year earlier he had suffered 
pain in the right flank and had an appendec- 
tomy. Two weeks later, when the pain continued, a 
diagnosis of right subphrenic abscess was made, 
and his right subphrenic area was drained. Follow- 
ing this, the wound discharged watery fluid for a 
long time and then finally closed. Thereafter, he 
continued to have intermittent pain in the right 
upper quadrant with chills and fever. Careful 
urologic x-ray study revealed a severe obstruction 
at the ureteropelvic junction on the right side 
with a large pyonephrosis above it. (Fig. 3.) 
When this was removed, the patient was cured of 
his difficulties. 


Traumatic injuries to the gastrointestinal 
tract may also involve the kidneys. Renal 
trauma should be considered in any case of 
abdominal injury. 


Fic. 5. Surgical specimen of hypernephroma invading 
cecum. (Compare with Figure 4.) 


Right-sided hypernephroma has mistakenly 
been diagnosed as carcinoma of the ascending 
colon because of invasion of the cecum. (Figs. 
4 and 5.) 

Intermittent nephroptosis with pain from 
obstruction has been confused with intermit- 
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6A 
Fic. 6. Patient with bilateral pelvic kidneys and nephroileal fistula on right, secondary to calculus pyonephrosis. 


A, left pyelogram. B, right retrograde pyelogram showing filling of the fistula, terminal ileum and cecum. Patient 
cured by right nephrectomy and excision of segment of ileum. 


ment bowel obstruction,,and pain from a horse- 
shoe kidney with ureteral obstruction has been 
confused with gastric ulcer. 

Urologists have been confused by the follow- 
ing examples of intraperitoneal disease which 
were mistakenly thought to represent primary 
urinary tract difficulty on some occasions. 

Gallstones have been mistaken for right renal 
calculi. Diverticulitis of the bowel may mas- 
querade as ureteral calculus in transit. Ap- 
pendiceal abscess and regional ileitis can pro- 
duce ureteral obstruction and hydronephrosis 
with findings of microscopic hematuria and 
pyuria. 

Pelvic inflammatory disease in the female 
may be confused with ureteral calculus. The 
pain from an ovarian cyst has led to gynecologic 
exploration and removal with the incidental 
finding of a silent hypernephroma discovered 
by palpation on the part of the alert gyne- 
cologic surgeon. 

Carcinoma of the stomach with metastatic 
obstruction of the ureter has caused hydro- 
nephrosis and spontaneous renal rupture. 
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Cecal carcinoma has invaded the region of 
the right kidney and led to a mistaken urologic 
diagnosis of right hypernephroma. 

A cyst of the tail of the pancreas or enlarge- 
ment of the spleen has produced left renal dis- 
placement and pain thought at first to be 
primary renal disease. 


ADRENAL 


The adrenal glands are uncommonly the seat 
of pain, but there are occasional cases of intra- 
adrenal hemorrhage with production of a 
painful mass. 


URETER 


Ureteral calculus in transit may produce a 
paralytic ileus which has been confused with 
mechanical ureteral obstruction. (Fig. 1.) 

Ureteral calculus is not uncommonly mis- 
takenly diagnosed as appendicitis when it 
occurs on the right side. Hugh Cabot is quoted 
as saying that the most common operation for 
ureteral calculus is appendectomy. 

Ureteral calculus and obstruction may cause 
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Fic. 7. Vesicocolic fistula due to abscess formed behind bladder from ruptured diverticulum of sigmoid. 
A, skiodan enema. B, cystogram. C, cystogram. Note filling defect in top of bladder. This characteristic 
sign made the diagnosis definite when cystoscopic examination confirmed it. Successful treatment was 
one-stage excision of involved segment of bowel and dome of bladder with primary re-anastomosis. 


formation of a fistula between the urinary 
tract and the bowel. We have seen cases of 
nephrocolic and nephroileal fistulas due to this. 
(Fig. 6.) 

Surgical trauma to the ureter following ex- 
tensive gynecologic pelvic surgery or radical 
surgery on the left colon for malignancy may 
cause ureteral injury or obstruction which is 
slow to be recognized. 

Cases of coexisting disease involving intra- 
peritoneal structures and the urinary tract 
may be very confusing. In one such case the 
urologist was misled by a life-long history of 
multiple left-sided urinary calculi and the find- 
ing of urinary calculi in transit. The true cause 
of the patient’s major difficulty, an advanced 
carcinoma of the cecum, was missed by the 
urologist at the initial examination. Another 
patient with known diverticulitis and chole- 
lithiasis was admitted with an ‘“‘acute ab- 
domen” which finally proved to be due to an 
ureteral calculus in transit. 

Ureteral tumors by their obstructive nature 
may produce gastrointestinal complaints lead- 
ing to mistaken diagnosis of ulcer. 
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BLADDER 


Bladder pain is usually recognized as such 
because it is low in the abdomen. One of the 
most common lower abdominal tumors is a 
distended bladder, and there are occasional 
cases in which exploration is performed for a 
lower abdominal mass which turns out to 
be a bladder distended from vesical neck ~ 
obstruction. 

In this series a patient with a huge diverticu- 
lum of the bladder had constipation and ab- 
dominal discomfort. A large filling defect was 
demonstrated by barium enema, but later 
proved to be due to a diverticulum of the 
bladder. 

Stones in the bladder may cause intermittent 
pain but are usually recognized because of radi- 
ation of pain to the external genitalia and the 
invariable finding of blood in the urine. 

Rupture of the bladder, if intraperitoneal, 
may cause an acute condition of the abdomen, 
which can lead to death if not properly handled. 

Fistulas may develop between the bowel and 
the urinary tract. (Fig. 7.) They are usually 
due to abscess formation from regional ileitis 
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Fic. 8. Malignant tumor found in undescended testis 
because of abdominal pain in the region of the 
cryptorchid testis. 


or diverticulitis of the colon. The abscess 
becomes walled off and then drains intermit- 
tently into the urinary tract, causing lower 
abdominal pain and intermittent pyuria and 
symptoms of urinary tract infection. 
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TESTIS 


Pain in an undescended testis may be con- 
fusing. There are a few recorded cases of torsion 
or of epididymitis within an undescended testis. 
We have seen one patient in whom pain devel- 
oped in the region of a cryptorchid testis. At 
operation this appeared to be normal, but was 
removed and found to contain advanced local 
malignancy. (Fig. 8.) 

In this series there are several cases in which 
retroperitoneal lymph node metastases from a 
testicular neoplasm caused abdominal pain and 
led to surgical exploration before the correct 
diagnosis of primary tumor of the testis was 
appreciated. 


RETROPERITONEAL CAUSES OF ABDOMINAL PAIN 
NOT RELATED TO THE URINARY TRACT 


A dissecting aneurysm of the abdominal aorta 
may produce pain which is indistinguishable 
from that of a left ureteral calculus in transit. 
The added finding of mid-ureteral obstruction 
may still further cloud the picture. (Fig. 9.) 
Signs of shock and blood loss should suggest 
the true diagnosis. 

A retroperitoneal hematoma may cause 
paralytic ileus and the findings of an acute 
condition of the abdomen. 

Retroperitoneal abscess in the psoas, peri- 
nephric or subdiaphragmatic areas may cause 
ileus and be confused with intraperitoneal 
disease. Occasionally, an appendix ruptures 
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Fic. 9. Dissecting aneurysm causing pain thought to be due to left ureteral calculus in transit. A, scout x-ray taken 
December 19th. B, intravenous pyelogram done December 21st. Note obstruction of mid-left ureter due to the 
aneurysm. Also, note beginning bulging of left psoas shadow. C, postoperative intravenous urogram after wiring of 
aneurysm. Patient died because diagnosis was not made early enough. 
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retroperitoneally and causes an abscess which is 
confused with perinephric abscess. We saw one 
such patient whose “perinephric abscess” was 
drained many times before a barium enema 
finally showed the presence of a fistula from the 
retroperitoneal ruptured appendix and _ led 
to surgical correction of the fundamental 
difficulty. 


SUMMARY 


All of these retroperitoneal causes of ab- 
dominal pain must be considered in the differ- 
ential diagnosis of an acute condition of the ab- 
domen. Important points in the study of the 
urinary tract before surgical exploration for 
unexplained abdominal pain are the following: 
(1) Accurate history and physical examination. 
(2) Careful microscopic examination of freshly 
voided urine in three separate glasses. (3) A 
“scout” roentgenogram of the abdomen to 
discover calculi or foreign bodies. (4) An intra- 
venous urogram. (This is perhaps the most 
valuable of any single test in ruling the urinary 
tract in or out as a cause of unexplained ab- 
dominal pain. It should always be employed 
when the diagnosis is in doubt. Judging from 
the number of errors collected in this series, this 
simple and brief test should have been used in 
many more cases than is now the custom). (4) 
Cystoscopy, retrograde pyelography and, if 
necessary, retroperitoneal gas study and aortog- 
raphy may aid in the diagnosis of retroperi- 
toneal disease. 

These procedures should be freely employed 
as diagnostic measures whenever indicated. 
Retroperitoneal structures should always be 
included in consideration of the surgical causes 
of acute abdominal pain. The careful surgeon 
will insist on an intravenous urogram before 
abdominal exploration when the diagnosis is not 
absolutely certain. The knowledge gained con- 
cerning the condition of the urinary tract and 
the opposite kidney in cases of unilateral renal 
disease may prove lifesaving at the time of 
surgical exploration. 


REFERENCES 


1. ARNOLD, N. W., Goopwin, W. E. and Co ston, 
J. A.C. Renal infarction and its relation to hyper- 
tension. J. Urol. Survey, 1: 191-219, 1951. 

2. Bean, W. B. The care and feeding of the intellect: 
A.D. 1955. Pharos., 10: 13-18, 1956. 

3. CAMPBELL, M. F. Abdominal pain due to urologic 
disease in children. J. A. M. A., 128: 326-320, 


1945. 


Surgeon, Urologist and Patient with Abdominal Pain 


239 


4. CONNELL, F. G. The acute abdomen. Surg., Gynec. 
er Obst., 28: 583-597, 1919. 

5. Ewe tt, G. H. Urologic problems of interest to the 
general surgeon. J. Internat. Coll. Surgeons, 22: 
391-400, 1954. 

6. Gace, M. and Fioyp, J. B., Jr. Unnecessary 
abdominal operations for pathological lesions 
of the genitourinary tract. S. Clin. North Amer- 
ica, 26: 1247-1256, 1946. 

7. Ketry, H. A. and BurnaM, C. F. Diseases of the 
Kidneys, Ureters and Bladder, vol. 1, pp. 39-45. 
New York, London, 1914. D. Appleton & Co. 

8. Lyncn, K. M., Jr. Traumatic urinary injuries: pit- 
falls in their diagnosis and treatment. Tr. South- 
east Sect. Am. Urol. A., pp. 128-134, 1956. 

g. Smitu, L. A. The pattern of pain in the diagnosis of 
upper abdominal disorders. J. A. M. A., 156: 


1566-1573, 1954. 
10. WuHarTON, L. R. The innervation of the ureter, 
with respect to denervation. J. Urol., 28: 639- 


673, 1932. 
11. Witson, C. L. and Witson, M. C. Urologic pathol- 


ogy mimicking intra-abdominal conditions. Am. 
Surgeon, 22: 372-381, 1956. 


DISCUSSION 


OrviLte F. Grimes (San Francisco, Calif.): Here 
is a demonstration of case material which serves to 
remind us painfully of our own individual errors in 
diagnosis, judgement and treatment. The authors 
have discussed the many difficulties related to the 
efforts of general surgeons and urologists to solve the 
often manifold and confusing problems producing 
abdominal pain. Every surgeon has in his experience 
one or more near tragedies based on misinterpreta- 
tion of symptoms and signs or on errors of omission. 
Such errors, although perhaps not justified, can none- 
theless be explained by our desire to provide the 
necessary care of these patients without undue delay. 

The essence of this paper is that in spite of the 
many inherent difficulties in the diagnosis of abdomi- 
nal pain, the correct interpretation of signs and 
symptoms at their earliest stages into their different 
pathologic entities is most important. A very fine line 
can be drawn between the hazard to a patient’s life 
by procrastination and the danger to life by erratic 
action. The sins of omission are considerable ones in 
the practice of abdominal surgery. 

It is in this latter category that perhaps most of 
our mistakes are made. Perhaps Jenner’s remarks can 
be paraphrased to say “more mistakes are made by 
not thinking than by not looking.” In this respect, 
also, a return to fundamentals may be in order since 
the simple diagnostic tests of our forebears often are 
ignored or forgotten. Perhaps the pain on fist percus- 
sion over the lumbar region no longer has the signifi- 
cance that Dr. John B. Murphy placed on it in his 
discussion of physical signs with his students. Often, 
with nothing of confirmatory nature from the labo- 
ratory, with symptoms which are vague or non-localiz- 
ing, the interpretation of such a simple physical sign 
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may indeed be the only one which aids greatly in a 
differential diagnosis. It is especially valuable in 
differentiating between the three common sites of 
lesions occurring acutely in the right side of the 
abdomen, namely, the gallbladder, the appendix and 
the kidney. When the test is positive on the left side 
of the abdomen, one can differentiate between patho- 
logic conditions in the left half of the pancreas and in 
the kidney on that side. 

The emphasis on diagnosis is always with us be- 
cause only on a correct diagnosis will adequate and 
correct therapy be instituted. As Billroth told his 
students, “Ascertaining what is the matter with a 
patient is only the stepping stone to doing some- 
thing of value for his improvemeni.” In this intense 
desire to help the patient in abdominal distress, one 
must decide upon a course of diagnostic tests and 
investigative studies to pick the pathologic processes 
while they are still green, rather than to allow them 
to become ripe and drop beyond the realm of effec- 
tive treatment. This is not to say, however, that 
waiting, and in a sense procrastination, is not with- 
out its value. The young student who enters the hos- 
pital with right-sided abdominal pain and symptoms 
of such severity to suggest possible appendicitis, but 
who in the judgement of the surgeon can be observed 
for a few hours or a day or so, may be helped im- 
measurably by such a delay, especially if the mild 
jaundice of hepatitis becomes evident after forty- 
eight hours of hospitalization. It is unfortunate, 
perhaps, that the architect placed so many important 
structures in and about one body cavity. Since it is 
reasonable to assume that little, if any, alterations 
can be expected, those of us who administer to those 
with the often confusing array of abdominal symp- 
toms must accept that our greatest efforts will be 
toward pinpointing an exact diagnosis. Once such is 
made, the surgical treatment of an exact condition is 
indeed quite simple. 

Wit.iaM H. Snyper (Los Angeles, Calif.): I have 
enjoyed this paper very much. 

There is one urologic condition that the authors 
did not have a chance to mention. During the first 
year of the war, while working in a Station Hospital, 
we saw a fairly large number of these patients. I 
should like to mention this condition because I have 
seen it occasionally since then and think it is worth 
while bringing it to your attention. The condition to 
which I refer is acute seminal vesiculitis. 

In this age group of young adults; during one 
year’s observation, we saw nineteen such cases. All 
were admitted with a diagnosis of acute appendicitis. 
Although the symptoms are quite alike in these two 
conditions, the differential diagnosis can be made on 
rectal examination by feeling an acutely tender 
seminal vesicle. Therefore I bring this to your at- 
tention not because it will be frequent but because 
occasionally it will be very worth while to remem- 
ber it. 
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Leon Gotpman (San Francisco, Calif.): There is 
another aspect of this subject that I think is worthy 
of mention, and it concerns surgical training. 

It was mentioned that this problem arises because 
a man in one special field of surgery is not cognizant 
of the problems that arise in a neighboring field. 
At the present time, young men going through their 
training in surgery are greatly impressed by the 
advances in cardiac surgery, e.g., some of the 
aortectomies that have been discussed, and the more 
dramatic technics. They tend to shun spending time 
in other services, particularly urology. 

I am sure the mistakes that the authors brought 
before us and reminded us of often can be prevented 
during the training period. It is during the period of 
training in a field such as urology that the basic 
precepts are laid down in the young and embryonic 
general surgeon. At that time one is impressed with 
the extensiveness of pathologic lesions of the retro- 
peritoneal area and the absence or paucity of symp- 
toms which, when they are brought to light, may be 
misinterpreted by the general surgeon. 

Even though the training in general surgery seems, 
as the years go by, to allot more and more time to 
other allied fields than it may to general surgery 
itself, there is a need to preserve this rounded period 
of training. 

F. Pottock (Santa Monica, Calif.): 
The authors made the point that two of the errors 
committed were those of failure to divert the uri- 
nary stream. One patient died, the other did not. 
In both cases it was believed that the general sur- 
geon who opened the abdomen should have 
diverted the urinary stream. 

I wonder if most general surgeons are aware of 
the indications for nephrostomy? I wonder also 
about the common problem of the kidney that is 
injured at the same time a spleen is ruptured? 

I have had the experience on three occasions of 
opening an abdomen for a ruptured spleen and 
finding that the kidney was ruptured also. 

Urologists to whom I have presented these cases 
(and in one instance a urologist was with me on the 
case) said that they do not routinely remove the 
kidney if it is shattered by the blow that ruptured 
the spleen. They have a very conservative attitude 
about removing damaged kidneys. They believe 
that they can be removed at a time and place of 
election, and that many patients with fractured 
kidneys will survive. 

I wonder if Dr. Goodwin would comment on 
the indications for nephrectomy in the damaged 
kidney at the time the abdomen is opened for, 
let us say, a ruptured spleen or a perforated hollow 
viscus. 

Wittarp E. Goopwin (closing): I could not 
agree more with what Dr. Goldman had to say 
about the necessity for including training in the 
specialties as a part of general surgical training. I 
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certainly am delighted that he expressed himself 
thusly on this important point. 

To try to answer your question, Dr. Pollock, we 
have a very conservative attitude concerning 
nephrectomy, unless there are positive indications 
and the other kidney is healthy and capable of sup- 
porting life. I believe that every patient with ab- 
dominal trauma and many others with possible 
urologic problems should have an intravenous 
urogram before surgical exploration. If the surgeon 
is faced with the decision of performing nephrec- 
tomy at the operating table, he may be in deep 
trouble if he does not know whether the other kid- 
ney is all right. Under these circumstances an 
intravenous urogram is a must. 

The positive indications for removing a kidney 
are uncontrollable hemorrhage or irreparable dam- 
age to its blood supply. Severe calculus disease, 
pyonephrosis, advanced hydronephrosis and neo- 
plasm are other indications, but one must be sure 
of the condition of the remaining side first. When 
in doubt, in cases of obstructive disease, it may be a 
lifesaving measure to divert the urine to the skin 
by way of nephrostomy or pyelostomy tube drain- 
age placed extraperitoneally. 

I want to thank the other discussants. I wish 
particularly to thank Dr. Snyder for mentioning 
the testis and the seminal vesicles; I wanted to 
discuss this but did not have time. 

In this series there were three cases in which the 
testis was a cause of abdominal pain. One patient 
had an undescended testis and hernia with pain. 
When the cryptorchid testis was removed, it was 
found to contain a seminoma. 

The other two patients were admitted to the 
surgical service. One underwent herniorrhaphy; 
later, the testis became swollen and tender and 
there was a wound infection. After this patient was 


observed for five months, an inoperable cancer of 
the affected testis had developed. 

The third case was particularly striking because 
the patient was operated upon twice before the 
diagnosis of a tumor of the testis was made from 
biopsy of a retroperitoneal node; all this in spite 
of the fact that the tumor of the testis was easily 
palpable on physical examination. Exploration was 
performed at one hospital for an abdominal mass 
and pain. A huge pulsating mass was found in the 
retroperitoneum and the surgeon thought it was 
an aneurysm. The patient was transferred to the 
Veterans Hospital with the diagnosis of aortic 
aneurysm. The vascular surgeons quickly got out 
their grafts and went after the mass again. It was 
not an aneurysm. A biopsy specimen at the second 
operation showed a metastatic tumor of the testis. 
Then the testis was finally examined and found 
to contain an obvious tumor. 

One final retroperitoneal cause of abdominal pain 
that should be mentioned is dissecting aneurysm. 
The urologist as well as the general surgeon should 
be aware of this distressing and unrelenting type 
of pain which may masquerade as an ureteral calcu- 
lus. Dr. Turner and I have seen two patients who 
died of dissecting aneurysm under these circum- 
stances. In each case a surgeon had made the diag- 
nosis of ureteral calculus and sent the patient to a 
urologic service. There the urologists agreed with 
the diagnosis because it seemed so typical of 
ureteral pain. The distribution of pain was, of 
course, left-sided and episodic, and an obstructive 
change in the pyelograms and microscopic hema- 
turia further suggested a ureteral calculus. The pa- 
tients died before our eyes when the aneurysms 
finally gave way. This condition must not be over- 
looked. A telltale sign is a change in the left psoas 
shadow in repeated abdominal roentgenograms. 
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pe gastrectomy is the most widely used 
and well established method for surgical 
treatment of chronic peptic ulceration. How- 
ever, certain undesirable features sometimes 
follow partial gastrectomy which tend to limit 
the scope of the operation. Chief among these 
is the so-called ‘“‘dumping syndrome” which 
is a symptom complex that appears promptly 
after eating and is characterized by nausea, 
weakness, palpitation, sweating, varying de- 
grees of syncope, a sensation of warmth and 
sometimes diarrhea. There has been much 
speculation about the cause of the dumping 
syndrome and some have believed that it was 
largely a psychogenic or functional type of 
disturbance. However, Roberts et al. [13] have 
shown that a fall in plasma volume occurs 
during the height of dumping attacks. In addi- 
tion, Smith [14] and Roberts et al. [12] demon- 
strated that electrocardiographic changes are 
present during dumping attacks; these changes 
simulate the electrocardiographic findings seen 
in coronary artery insufficiency. It was recently 
shown by Hinshaw et al. [5] that definite in- 
creases in peripheral blood flow occur in pa- 
tients with severe dumping attacks. They also 
demonstrated electroencephalographic changes 
during dumping episodes. They postulated 
that severe “dumpers” are persons who have 
abnormal vascular homeostatic responses, and 
consequently severe systemic or vasomotor 
symptoms develop when sudden reductions in 
blood volume occur. They also believe that 
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the systemic symptoms of dumping such as 
weakness, syncope, warmth and sweating with 
their accompanying electrocardiographic and 
electroencephalographic changes may be asso- 
ciated with decreased cerebral and coronary 
blood flow. Studies are in progress to clarify 
this problem further. 

It is generally agreed that severe clinical 
dumping is closely related to very rapid or 
precipitate gastric emptying and it may follow 
any operative procedure on the stomach in 
which the pyloric sphincter mechanism has 
been destroyed. Dumping symptoms may fol- 
low any type of gastric resection; however, 
they are most frequent following total gastrec- 
tomy, but may even appear after gastro- 
enterostomy alone. Such symptoms are known 
to occur after any of the various modifications 
of partial gastrectomy. However, there is 
reason to believe that the incidence of severe 
dumping is less following the Billroth 1 (gastro- 
duodenostomy) modification than it is follow- 
ing the Billroth 1 (gastrojejunostomy) recon- 
struction. Kanar [6], reporting on 451 patients 
who had Billroth 1 type resections for benign 
disease, stated that eighteen patients had mild 
dumping symptoms, but only three patients 
had incapacitating symptoms, an incidence of 
1.4 per cent for the latter group. Gastric empty- 
ing is thought to be somewhat slower after the 
Billroth 1 operation than after the Billroth 1. 
It is believed by many that the size of the 
stoma has no effect on the emptying time of the 
stomach. Kennedy, Reynolds and Cantor [7] 
have suggested that the factor which controls 
the emptying time is not stomal size, but the 
size of the jejunal lumen. This, however, would 
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not necessarily apply if the size of the stoma 
were smaller than the jejunal lumen, and it does 
not take into consideration any possible 
sphincteric action of the stoma itself. 

Porter and Claman [11], have advocated the 
use of a small stoma in the Billroth gastric 
resection. They believe it promotes sphincteric 
action and tends to delay the emptying time 
of the stomach, consequently reducing the 
incidence of the dumping syndrome. They 
advocate the use of a stoma 2.5 cm. in size, 
which is considerably smaller than that used 
in the customary Hofmeister-Finsterer Bill- 
roth 11 gastric resection. They operated upon 
118 patients using the small stoma technic and 
reported an incidence of dumping comparable 
to that reported for Billroth 1 operations by 
Kanar et al. [6]. Porter’and Claman [11] present 
radiographic follow-up data on patients to 
show that the emptying time is delayed by 
their small stoma method. Dragstedt [3] has 
also noted a decrease in the incidence of dump- 
ing symptoms when small-sized gastrojejunos- 
tomies are used in conjunction with vagotomy. 

The problem of surgical treatment of the 
dumping syndrome has been further compli- 
cated by the fact that it has been difficult to 
differentiate between patients whose symp- 
toms had an actual physiologic basis and pa- 
tients whose symptoms were chiefly neurotic 
or functional in nature. During recent years the 
physiologic basis of the dumping syndrome 
has become better defined so that it is now 
possible to identify the patients with true 
dumping symptoms by giving them test meals 
which reproduce the symptoms and cause 
definite measurable physiologic changes. The 
real dumper is identified not only by clinical 
symptoms, weight loss and rapid gastric empty- 
ing but also by changes in plasma volume, 
peripheral blood flow and electrocardiographic 
and electroencephalographic tracings. 

Attempts at surgical correction have largely 
centered around two approaches. Some have 
narrowed gastrojejunostomy stomas hoping to 
delay gastric emptying, while others have 
converted gastrojejunostomies to gastroduo- 
denostomies. The conversion of Billroth 1 
operations to Billroth 1 for relief of postgastrec- 
tomy symptoms has been particularly advo- 
cated by Perman [ro] in Stockholm. Mathew- 
son [9] recently reported two patients with 
postgastrectomy symptoms who were benefited 
by conversion from a gastrojejunostomy to a 
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gastroduodenostomy. Woodward, Desser and 
Gasster [16] successfully treated three patients 
with severe dumping by converting gastro- 
jejunal to gastroduodenal anastomoses and by 
narrowing the previously large stomas. 


MATERIALS AND METHODS 


This study is based on five patients with 
severe dumping symptoms who were treated 
by conversion of Billroth 1 gastric resections 
to a Billroth 1 end-to-side Finney-von Haberer 
type modified by the use of a small stoma. 
Certain observations were made before and 
after surgical conversion. These consisted of 
plasma volume determinations in four patients 
(using Gibson’s indirect modification of the 
Evans blue dye method) [4,13]; peripheral 
blood flow studies and skin temperature deter- 
minations in one patient (using the Winsor 
pneumoplethysmograph [5,15]; electroencepha- 
lographic tracings in one patient; and compara- 
tive x-rays showing differences in gastric 
emptying time in another. The physiologic 
observations were made during dumping 
attacks induced with oral test meals of 150 cc. 
of 50 per cent glucose. 

Exactly the same conversion operation was 
performed in each of the five cases. The pre- 
viously made large stoma gastrojejunostomies 
were dismantled and jejunal continuity re- 
established. The open end of the stomach was 
then closed from the lesser curvature toward 
the greater curvature side with a 2.5 cm. area 
on the greater curvature being reserved for 
subsequent anastomosis. The peritoneal reflec- 
tion lateral to the duodenum was incised to 
facilitate extensive mobilization (Kocher) so 
that it was possible to approximate the gastric 
remnant and the duodenum without difficulty. 


The previously closed duodenal stump, which 


in most instances had been sutured into the 
pancreatic capsule, was Jeft undisturbed. The 
anastomosis was made between the stomach 
remnant and the side of the duodenum with a 
lumen just large enough to admit the tip of 
the index finger. Figure 1 illustrates this small 
stoma, end-to-side gastroduodenostomy. The 
postoperative care of the patients did not 
differ in any way from that of the usual gastric 
resection. 


CASE REPORTS 


Case 1. B.L. S., a forty-six year old woman 
had severe incapacitating symptoms consisting of 
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Fic. 1. A, the 2.5 cm. area on the greater curvature 
which is used in making a small stoma anastomosis. B, 
the partially completed small stoma anastomosis per- 
formed as an end-to-side gastroduodenostomy (Finney- 
von Haberer). C, an end-to-side anastomosis of con- 
ventional size for comparison with the small stoma 
anastomosis shown in (B). 


nausea, a feeling of warmth, weakness and syncope 
beginning fifteen minutes after each meal. She was 
forced to lie down after meals to obtain partial 
relief. Her dumping problem began after a large 
stoma, Billroth 1 gastric resection was per- 
formed three years previously for duodenal ulcer 
disease. 


TABLE I 
SUMMARY OF PHYSIOLOGIC VALUES BEFORE AND AFTER 
SURGICAL REVISION IN CASE I 


| | 

| Values in Induced Values after 
| ‘*Dumping”’ Surgical 

| Attack Revision 


Be- 


i During During 


Plasma volume (cc.).... 1,740 2,250 
‘ (710 shift) (250 shift) 
Peripheral blood flow 
(finger) (cu. ml./sec.). : 32 6.5 
Peripheral skin tempera- 
Clinical symptoms Severe Slight 
nausea 
only 


She was given a test meal which produced a 
severe clinical dumping attack. (Table 1.) This 
attack was accompanied by a maximum fall of 
710 cc. in plasma volume; a tenfold increase in 
peripheral blood flow with a 4°c. rise in skin tem- 
perature; and a definite abnormality in the electro- 
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encephalogram, (Fig. 2.) Surgical conversion to a 
small stoma, end-to-side Billroth 1 was effected, 
following which her symptoms disappeared; she 
now eats an essentially normal diet and has con- 
sistently gained weight. Two months later the 
objective physiologic studies were repeated after 


TABLE II 
SUMMARY OF CHANGES IN PLASMA VOLUME AND CLINICAL 
SYMPTOMS BEFORE AND AFTER SURGICAL REVISION 
IN CASES Il, III AND IV 


Plasma 
Volume, 
Maximum 
Drop (cc.) 


Clinical 
Symptoms 


Plasma 
Volume, 
Maximum 
Drop (cc.) 


Clinical 
Symptoms 


Before 


Before 


After 


After 


735 Severe weight 7 None 
loss; fullness 


700 Severe dumping None 


675 Severe dumping None 
| 


giving the patient an identical test meal. At this 
time the plasma volume fall was only 250 cc. as 
compared with 710 cc. before. The peripheral blood 
flow increased only one and a half times as com- 
pared with a tenfold increase before, and the skin 
temperature rose only 1°c. as contrasted with the 
previous 4 degree rise. (Table 1.) Whereas the test 
meal had previously induced a severe clinical reac- 
tion, no symptoms were produced during this sec- 
ond study. In addition, the electroencephalogram 
remained normal at this time. (Fig. 3.) 


Case 1. J. L., a sixty-nine year old man, had 
immediate postprandial distress consisting chiefly 
of epigastric fullness. This followed a Billroth u, 
large stoma, Polya type gastric resection per- 
formed five years previously for duodenal ulcer 
disease. These symptoms caused the patient to 
restrict his- food intake closely and resulted in a 
severe weight loss problem. He did not complain 
of syncope, sweating or weakness. A test meal 
reproduced the epigastric fullness and nausea, and 
a maximum fall of 735 cc. in plasma volume oc- 
curred. (Table 11.) Following surgical conversion 
to a small stoma, end-to-side Billroth 1 the studies 
were repeated under identical circumstances. No 
symptoms were produced and the fall in plasma 
volume was only 275 cc. at this second study as 
compared with 735 cc. before. Since his reoperation 
seven months ago, this patient has gained 20 
pounds in weight, eats normal meals without dis- 
tress and considers himself to be well. 


Case. E. H., a twenty-nine year old woman, 
had typical, incapacitating dumping attacks con- 
sisting of nausea, warmth, syncope, sweating and 
weakness coming on immediately after eating, 
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Fic. 2. Case 1. Electroencephalographic tracing showing cerebral dysrhythmia 


during a dumping attack. 


Fic. 3. Case 1. A normal-appearing electroencephalographic tracing made dur- 
ing a controlled test meal following ange revision. 


partially relieved by lying down. These symptoms 
with consistent weight loss followed a large stoma, 
Billroth 11 gastric resection performed eighteen 
months before for duodenal ulcer disease. A test 
meal was given which reproduced her dumping 
symptoms and a plasma volume fall of 700 cc. 
(Table 11.) Following surgical conversion to a small 
stoma, end-to-side Billroth 1, her dumping symp- 
toms disappeared and have not returned during an 
eight-month follow-up period. A repeat study with 
a similar test meal four months after reoperation 
showed only minimal clinical symptoms and a 
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maximum plasma volume fall of 270 cc. as com- 
pared with 700 cc. before the corrective operation. 


Case iv. P. S., a thirty-one year old woman, 
had severe dumping symptoms: consisting of 
nausea, warmth, sweating and weakness beginning 
ten minutes after each meal. These attacks began 
following a large stoma, Polya type Billroth 1 
operation performed fifteen months earlier for 
benign gastric ulcer. She progressively lost weight 
following surgery and found it necessary to lie 
down after each meal for partial relief of her symp- 
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Fic. 4. Case v. Roentgenogram showing excessively 
rapid gastric emptying and jejunal dilatation before 
surgical revision. 


toms. She was given a test meal which produced 
a typical clinical attack of dumping accompanied 
by a fall of 675 cc. in plasma volume. (Table 1.) 
Surgical conversion to a small stoma, end-to-side 
Billroth 1 was effected, following which her symp- 
toms completely disappeared. She now eats nor- 
mally and has consistently gained weight. A similar 
test meal was given seven months after her reop- 
eration; at this time it failed to produce any symp- 
toms of dumping and the maximum plasma volume 
fall was 250 cc. as compared with 675 cc. previously. 


Case v. This forty-five year old woman had 
severe, persistent postprandial distress for twelve 
years following a Billroth uu, Polya type gastric 
resection. Her symptoms consisted of nausea, 
warmth, sweating and weakness of mild to moder- 
ate severity coming on fifteen minutes after eating, 
but followed by severe watery diarrhea. The diar- 
rhea was her most intolerable symptom. A test 
meal produced the symptoms including the diar- 
rhea. No blood volume studies were obtained, but 
roentgenographic studies showed extremely rapid 
gastric emptying. (Fig. 4.) Surgical conversion to 
a small stoma, end-to-side Billroth 1 was effected, 
following which her symptoms including the diar- 
rhea have greatly improved. Repeat roentgeno- 
graphic studies of the stomach four months later 
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Fic. 5. Case v. Roentgenogram taken four months after 
surgical revision demonstrates delayed gastric emptying 
into the duodenum. The time of exposure following 
barium ingestion is comparable in Figures 4 and 5. 


showed a definite delay in gastric emptying time as 
compared with the studies made before her re- 
operation. (Fig. 5.) 


RESULTS AND COMMENTS 


The clinical results obtained by the conver- 
sion of large stoma, Billroth 11 gastric resections 
to a small stoma, end-to-side Billroth 1 arrange- 
ment in these five patients have been gratifying. 
There are two features about this group of 
cases that are of special interest. First, although 
others have shown that benefit often results 
from converting Billroth 1 resections to the 
Billroth 1 type, the assessment of these bene- 
ficial results has been largely based on clinical 
observation alone. In this group of patients, 
however, the clinical improvement has been 
accompanied by demonstrable, objective physi- 
ologic changes which cannot be attributed 
merely to some psychologic adjustment by the 
patient. Second, a small stoma was used to 
modify an end-to-side, Finney-von Haberer 
type of gastroduodenostomy. It was believed 
that a small stoma gastroduodenostomy should 
provide maximum opportunity for delaying the 
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emptying time and improving nutrition. The 
end-to-side arrangement seemed preferable to 
the end-to-end because it afforded more oppor- 
tunity to control stomal size. In addition, an 
end-to-side anastomosis is technically easier 
when dealing with a previously closed and 
perhaps buried duodenal stump. 

The small stoma as described by Porter and 
Claman was first introduced to one of us 
(D. B. H.) by Harvey W. Baker [1] of Portland, 
Oregon, and is readily adaptable to either the 
Billroth 1 or Billroth 1 type of arrangement. 
While one might fear that such a lumen would 
obstruct easily, this has not proved to be true 
and the use of this small anastomosis has 
actually been attended by minimal difficulty. 
Meticulous care, however, must be used to 
avoid too much tissue inversion. Gentle 
handling of tissues is thought to be important in 
helping to prevent postoperative stomal edema. 

All of the Billroth 1 resections in this group 
of cases were either of the Polya variety or were 
Hofmeister modifications with stomas of large 
size. The amount of resected stomach appeared 
to have varied between 50 per cent and 70 per 
cent. The patients had dumping symptoms of 
severe degree which were carefully defined and 
documented prior to reoperation by observing 
the results of controlled test meals and by 
objective physiologic changes which accom- 
pany and identify the dumping syndrome. 

Vagotomy was not performed on any of these 
patients, either at their original operations or 
at the time of conversion to the Billroth 1 
(end-to-side). There was no evidence of mar- 
ginal or recurrent ulcers found in any of the 
cases. It seems reasonable to assume that the 
benefits obtained by reoperation in these 
patients were actually due to either the re- 
establishing of gastroduodenal continuity or 
to the effect of the small stoma. It is probable 
that the favorable results were due in part to 
both the gastroduodenostomy and the small 
stoma. 

Cases 1, 11 and rv are classic examples of the 
dumping syndrome. Each patient exhibited 
nausea, unpleasant warmth, varying degrees 
of syncope, sweating and weakness relieved 
only by lying down. They are representative of 
those dumping patients who have severe sys- 
temic symptoms probably related to unstable 
vascular homeostatic mechanisms [5]. The pa- 
tient in Case m had large plasma volume 
changes comparable to the plasma volume 
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changes in Cases 1, 111 and 1v, but had minimal 
systemic symptoms of dumping. His symptoms 
were largely abdominal or digestive in nature 
consisting chiefly of fullness, nausea and the 
inability to eat. The reason for the different 
symptomatology in these dumping patients 
appears to be related to differences in peripheral 
blood flow [5]. Explosive diarrhea was the chief 
complaint of the patient in Case v, although 
slight to moderate systemic symptoms such 
as sweating and weakness were also present. 
The same small stoma, end-to-side Billroth 1 
arrangement was used in each of these patients 
with good results. This adds support to 
the concept that excessively rapid gastric 
emptying underlies all phases of the dumping 
syndrome, inasmuch as one of the chief 
effects of the conversion operation was to 
delay gastric emptying. This preliminary ex- 
perience with surgical treatment of the dump- 
ing syndrome by the use of a small stoma, end- 
to-side gastroduodenostomy is encouraging and 
it suggests that dumping symptoms frequently 
may be controlled by this type of operative 
approach. 


SUMMARY AND CONCLUSIONS 


1. A group of five patients has been pre- 
sented with severe dumping symptoms follow- 
ing Billroth 1 type gastric resections. 

2. Observations were made during induced 
dumping attacks with regard to decreased 
plasma volume, changes in peripheral blood 
flow, electroencephalographic tracings and 
roentgenographic studies. 

3. These patients were treated by converting 
the Billroth 11 resections to a small stoma, end- 
to-side Billroth 1 arrangement. 

4. Favorable clinical results were obtained 
with relief from the dumping symptoms. 

5. Observations with regard to changes 
in plasma volume, peripheral blood flow, 
electroencephalographic tracings and roent- 
genographic studies were made after reopera- 
tion which showed objective evidence of 
improvement. 

6. This preliminary experience suggests that 
severe dumping symptoms may frequently be 
relieved by this type of surgical approach. 
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DISCUSSION 


Epwarp Woopwarp (Los Angeles, Calif.): Dr. 
Hinshaw and his co-workers have demonstrated in 
impressive fashion how the physiologic alterations 
associated with the postgastrectomy dumping syn- 
drome can be utilized not only in its diagnosis but 
also in evaluation of its surgical therapy. We have 
performed reoperation upon fifteen patients with 
the dumping syndrome intent upon (1) drastically 
narrowing the gastroenteric stoma and (2) direct- 


ing the gastric outlet into the duodenum whenever 
possible. The operation in ten patients has been 
conversion of a Billroth 1 type of reconstruction 
into an end-to-end Shoemaker-Billroth 1 gastro- 
duodenostomy. The clinical results have justified 
the additional procedure in all cases and there has 
been dramatic improvement in several cases. We 
have been particularly interested in the changes 
wrought in the absorption of ingested nitrogen 
and fat. A nutritional balance study made in such 
a patient before and after conversion to a Billroth 1 
gastroduodenal anastomosis revealed that there 
was no significant change in nitrogen absorption, 
but the fecal loss of fat was reduced from 10 per 
cent to 4 per cent of ingested fat. This result is 
comparable to that reported by other observers. 
This change in fat absorption is probably a rather 
small factor in the weight gain so commonly ob- 
served after conversion from Billroth 11 to Billroth 
1; the most important factor, it seems to us, is the 
ability to ingest sufficient quantities of food. The 
patient with the dumping syndrome is distinctly 
more comfortable in the fasting state and either 
consciously or unconsciously restricts his dietary 
intake toward this end. 

We believe the dumping syndrome is due to the 
too rapid entrance of hypertonic ingested materials 
into the small intestine followed by the rapid pull- 
ing of intravascular fluid into the intestine. Patients 
with nervous and emotional instability seem to 
have a lower threshold and symptoms develop 
more readily in response to these physiologic altera- 
tions. We know of no evidence that the duodenum 
is more resistant to these changes than the jejunum, 
and it seems likely, therefore, that the dumping 
syndrome is less frequent following the Billroth 1 
operation, largely because of the much smaller size 
of the anastomosis. Since 1947, we have been mak- 
ing all gastrojejunal anastomoses, with or without 
gastric resection, 114 inches in diameter and have 
been rewarded with a negligible incidence of the 
dumping syndrome. We believe that the many 
published reports regarding the Billroth 1 gastric 
resection indicate that it is unsafe in male patients 
with duodenal ulcer, unless a full three-quarter 
gastrectomy is performed; with a lesser resection 
the recurrence rate is unacceptably high. We be- 
lieve this is an excessive amount of stomach to 
remove because of an unavoidable increase in 
operative mortality, as well as an excessive in- 
cidence of chronic nutritional defects. Therefore, 
we believe that the Billroth 11 reconstruction should 
be used when gastric resection is chosen in treating 
peptic ulcer, with the exceptions of benign gastric 
ulcer and duodenal ulcer in female patients. 

I would like to ask the authors if they think 
prevention of the plasma volume drop by intra- 
venous plasma and dextran will obviate the 
development of subjective symptoms. 
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CLARENCE E. StaFrrorp (Los Angeles, Calif.): I 
would like to add two points to this discussion. 
One is that by these tests that Dr. Hinshaw has 
outlined, and previously reported, it is possible to 
pick up a group of what we might call “‘ potential 
dumpers.” 

The second point is that it is hoped that as a 
result of these tests it may be possible to determine 
preoperatively in which patients dumping syn- 
drome will develop, and then select the type of 
operative procedure which will tend to limit the 
mechanical dumping process. 

The operative procedure that was demonstrated 
by the authors is not offered as the only solu- 
tion. It merely represents an attempt to try to 
distinguish the various types of operative pro- 
cedures which may help to correct the mechanical 
difficulty. 

We hope that this material will lead to further 
investigation along this line. 

Joun RaarF (Portland, Ore.): I was very much 
interested in the electroencephalographic tracing 
that Dr. Hinshaw showed and I would like to 
ask a question. 

The altered activity demonstrated in the seg- 
ment of the electroencephalographic record lasted 
a few seconds and I am wondering whether there 
were other such “bursts” and how long they con- 
tinued. Even assuming that there are hypothalamic 
discharges during the dumping syndrome, usually 
such “‘bursts” come from cortical lesions. The one 
shown here might even simulate a grand mal 
attack but I am sure most people with the dumping 
syndrome do not have epileptic seizures. 

I am wondering if all five of the patients with 
the dumping syndrome showed the same sort of 
electroencephalographic tracing, and I would like 
to suggest that the tracing presented might be an 
artifact. 

Roy Coun (San Francisco, Calif.): I would like 
to ask a question, which has always been difficult 
for me to understand, posed by those who advocate 
the narrowing of the lumen as a point in relief of 
the dumping syndrome. 

The radiologic literature is replete with sugges- 
tions which would tend to show that the actual 
functioning outlet of any gastric resection is the 
diameter of the small bowel, so that it really does 
not make any difference how big we make the 
anastomosis. From the functional point of view 
this is the outlet of the stomach. 

It is true you can make the anastomosis even 
smaller than that if you wish, but you certainly 
cannot make it any larger. 

I think that we could interpret some of these 
findings in the benefits that have been described 
as the relief of small bowel obstruction. 

The x-rays of one of these patients showed a 
dilated upper jejunum. It is difficult for me to 
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understand why that should occur secondary to 
the size of the gastric anastomosis. 

JosepH A. WEINBERG (Long Beach, Calif.): The 
most direct way to get at the problem of the so- 
called dumping syndrome is to inquire into the 
basic physiologic changes which are responsible 
for the disturbance and thus avoid unnatural surgi- 
cal procedures which appear to induce the dis- 
turbance. The present contribution of Dr. Stafford 
and his associates is a contribution toward this end. 

It is my impression from past experiences that 
the less one disturbs the normal continuity of the 
stomach and intestine, the less likely is the dumping 
syndrome to occur. It is principally for this reason 
that there has been a revival of interest in the 
Billroth 1 procedure in preference to the Billroth mu 
procedure when partial gastric resection is indi- 
cated. The by-passing of ingested food away from 
the duodenum prevents exposure of the food to the 
influence of bile, pancreatic juices and the elements 
of duodenal secretion, and this by-passing must 
have a seriously disturbing effect upon digestion. 
It should require little argument to convince one 
that an operation which will retain the normal con- 
tinuity and, at the same time, heal the disease 
should be the preferred procedure. There has been 
much agitation of late against the Billroth 1 opera- 
tion because of the reportedly high incidence of 
recurrence of ulceration. Those who advocate the 
Billroth 11 procedure in preference to the Billroth 1 
procedure fail to take into consideration the fact 
that ulceration at the site of anastomosis between 
the stomach and jejunum is a much more serious 
disease than recurrence of ulceration in the duo- 
denum following the Billroth 1 procedure. To put it 
another way, in the case of gastrojejunal ulceration 
following the Billroth 11 procedure, the patient has 
only traded his former duodenal ulceration for the 
far more serious disease of gastrojejunal ulceration. 
This is a very real problem when it is considered 
that the incidence of gastrojejunal ulceration fol- 
lowing the Billroth 11 procedure is variously esti- 
mated at 2 to 10 per cent. 

Davip B. HinsHaw (closing): In reference to Dr. 
Raaf’s comments on the electroencephalograms, I 
would like to say that these were made as con- 
tinuous tracings over a period of an hour or an hour 
and a half. The tracings were started about forty- 
five minutes before the attacks were induced for 
control purposes. Our neurology associate believed 
that the control tracings were normal. The dys- 
rhythmias occurred about fifteen to twenty min- 
utes after the test meals were given, which is the 
time when the dumping symptoms were mani- 
fested. The dysrhythmias persisted for several 
minutes during the height of the attacks. We be- 
lieved that this pattern change may have resulted 
from decreased cerebral blood flow. 

Dr. Cohn questioned the effect of the small stoma 
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on the emptying time of the stomach. I realize that 
the jejunal lumen has long been considered to be 
the true stomal size (as was emphasized by Rey- 
nolds, Cantor and Kennedy). Many of these 
stomas, however, are smaller than the jejunal 
lumen, and some believe that a small stoma has 
better sphincteric action than a large one. I think 
the objective findings in these cases indicate that 
something happened to these people, regardless of 


whether it was due to the change in intestinal 
continuity, or to the stoma, or a combination of 
the two. 

The dilatation that is seen opposite the gastro- 
jejunostomy is, I believe, common in patients 
who have the dumping syndrome. I think this 
jejunal bulging opposite the anastomosis has been 
described, particularly by Porter and Claman, as a 
feature of the Polya type resection. 
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Traumatic Retroperitoneal Rupture 
of the Duodenum 


Murray L. JOHNSON, M.D., Tacoma, Washington 


¢ subject is of general interest even 
though dealing with a rare condition. It is 
a good example of an unusual condition that is 
likely to occur with many types of abdominal 
trauma. Everyone performing abdominal sur- 
gery should be familiar with this entity; the 
fact that the diagnosis is frequently missed even 
at laparotomy makes it worth while to review 
the subject. 

This paper will show and illustrate with re- 
ports of cases the various points of diagnosis and 
pitfalls into which the unwary may fall. 

In 1943 when I saw my first case and re- 
viewed the world literature, there were few 
reports of this entity in the literature of North 
America and these consisted mainly of isolated 
case reports. Foreign literature was somewhat 
more productive. This situation still prevails. 

The mortality rate in published cases is 
dropping, and at present is 20 per cent. 
Schumacher [1] in 1910 found twenty-four 
cases of retroperitoneal rupture of the duo- 
denum, with only two recoveries. Miller [2] 
added twenty-two cases through 1916, but the 
mortality rate remained extremely high, with 
only three survivals. In 1943, Johnson [3] found 
a 40 per cent mortality rate in fifty-two pub- 
lished cases from 1916 to 1943. In 1952, Cohn, 
Hawthorne and Frobese [4] found a 20 per cent 
mortality rate in twenty-five cases. In this 
paper, five additional cases, one resulting in 
death, are presented. Two of these cases were 
seen by the author. 


Case 1. T. G. (52-4269), a thirty-seven year 
old workman, was admitted to Maynard Hospital, 
Seattle on September 9, 1952. He had been injured 
by an emery wheel breaking which was so explosive 
as to break the cast iron guard, striking the patient 
in the abdomen, chest and chin. The patient was 
in severe shock and was referred immediately to 
surgery, with the diagnosis of subcutaneous injury 


to the abdomen. Multiple transfusions of blood and 
plasma were given. 

Dr. Bernard Mullen operated on the patient and 
found a complete fracture of the right rectus 
muscle. The liver was found to be split wide open 
in the area of the gallbladder. The gallbladder 
itself was completely broken from the liver and 
lay free in the peritoneal cavity with a fragment of 
liver. The end of the cystic duct and the common 
duct were not identified. The transverse mesocolon 
was torn but the circulation was not compromised. 
There was free air in the peritoneal cavity and in a 
search for the source, emphysema of the retro- 
peritoneal area near the duodenum was discovered, 
through which bubbles were escaping. 

On further exposure, a linear tear of the duo- 
denum was found. Upon inserting a finger into the 
lacerated duodenum, two additional tears were 
discovered. These were repaired directly with silk 
sutures. The liver was brought together with large 
mattress sutures and the abdomen closed with 
drainage to the common duct area. Postoperatively, 
the patient was given intravenous aureomycin and 
intramuscular penicillin and banthine. Nasogastric 
suction was used for four days. He progressively 
improved and was discharged on September 30, 
1952. 

On May 7, 1954, the patient was readmitted to 
Maynard Hospital with a six month history of 
severe pain in the right upper quadrant of the 
abdomen and tenderness associated with nausea 
and a ten pound loss in weight. 

Dr. Mullen operated upon the patient and freed 
up massive, dense adhesions between the liver 
and diaphragm and anterior stomach, duodenum 
and colon. Omentum was transposed up over the 
liver. The patient recovered nicely and has re- 
mained well since then. 


Case u. A. K. (G-8802), thirty-nine years of 
age, was admitted to the Vancouver (B. C.) General 
Hospital on September 1, 1948 with a history of 
having been thrown from the deck of a truck by a 
snapping cable, coming to rest against a hydrant, 
with the force of the blow on the abdomen. He 
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complained initially of moderate pain in the right 
upper part of the abdomen and right flank. He 
had not vomited, color was good, and he was not 
in shock. Examination showed a faint linear mark 
across the lower part of the chest and upper part 
of the abdomen. Tenderness was well localized to 
the right upper quadrant of the abdomen. The 
abdomen was tympanitic throughout and liver 
dullness was normal. The patient complained of 
severe pain over the upper part of the abdomen and 
rigidity was marked over the whole abdomen. 
Peristalsis was absent. The laboratory gave the 
following information: white blood cell count 
15,000 per cu. mm.; hemoglobin, 96 per cent; 
urinalysis-albumin, 2 plus; red blood cells, 2 plus; 
white blood cells, occasional. X-ray film with the 
patient in the left lateral position showed “a sug- 
gestion of free gas over the right lobe of the liver.” 

Diagnosis of rupture of a hollow viscus was made 
and the patient was operated upon by Dr. A. B. 
Manson four and a half hours after injury. On 
exploration some blood was present in the supra- 
colic compartment and right gutter; the liver 
showed three superficial lacerations over the right 
lobe; a tear was present in the gastrohepatic 
omentum and another at the inferior border of the 
foramen of Winslow. No other intra-abdominal 
lesions were found. Lateral to the duodenum, be- 
neath the posterior parietal peritoneum, an 


edematous area was seen over which was a patchy 


greenish black discoloration extending upward 
toward the liver and outward over the kidney. 
In examining the area, a bubble of gas was seen to 
escape from the retroperitoneal tissue. An incision 
was made lateral to the duodenum, which was 
reflected, and an oblique tear 4 cm. in length was 
found on the lateral aspect of the second portion of 
the duodenum, from which escaped thick, bile- 
colored fluid mixed with food. The papilla gave a 
free flow of bile. A repair was made in two layers 
using chromic catgut. A large Penrose drain was 
brought out through a stab wound well out in the 
flank, and the abdomen closed. Gastric suction 
was employed and the patient was given fluids, 
electrolytes, blood and antibiotics. 

Progress was favorable until the third day, when 
there was a copious discharge of bile-stained fluid 
through the stab wound. The general condition 
remained good. A 22F catheter with gentle suction 
was placed in the stab wound in an effort to collect 
the fistulous drainage. On the seventh postopera- 
tive day, a feeding jejunostomy was fashioned, and 
subsequently the entire drainage was collected and 
re-fed via the jejunostomy tube 

A high caloric, high protein, high vitamin 
jejunostomy feeding was added. The Levine tube 
was removed on the eleventh postoperative day. 
It is interesting to note that as much as 6,500 cc. 
of fluid was collected from the fistula for one day, 
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with an average of 4,400 cc. of fluid for fifteen days. 
The largest total jejunostomy feeding for one day 
amounted to 8,340 cc., with an average of 6,510 cc. 
for fifteen days. This was given by continuous 
feeding. 

At the end of eight weeks, the catheter was 
removed and one week later the discharge ceased 
and the jejunostomy tube was removed. Eight and 
one-half months and one and one-half years later, 
x-ray films revealed slight distortion of the second 
portion of the duodenum and no evidence of ob- 
struction either at the duodenum or at the jejunos- 
tomy site. 


Case 11. A soldier, R. A. (14 325 735), was 
admitted to Madigan General Hospital on Febru- 
ary 1, 1951. He was involved in an automobile 
accident on highway gg. He received a severe blow 
from the steering wheel of the car and was hos- 
pitalized immediately. Exploration revealed a 
hematoma in the mesentery, particularly at the 
base of the mesocolon. The retroperitoneal space 
was not explored. The patient was placed on 
Wangensteen suction and general supportive 
therapy postoperatively. 

He appeared to be doing quite well until one 
week postoperatively, when the tube was removed. 
Within a few hours, there was a gradual onset of 
abdominal pain that progressed into a picture of 
shock by twenty-four hours. Dr. Eric Sanderson, 
the consultant, saw him in this condition and re- 
explored. The abdomen was full of air and there 
was a blowout of a badly contused and edematous 
duodenum about 2 inches below the ampulla of 
Vater. A resection of the duodenum and an end to 
end anastomosis was performed, duodenum to 
jejunum, anterior to the mesenteric vessels. The 
patient failed to rally and died in twenty-four 
hours. 


Case iv. B. L. (77530A), a five-year old boy, 
was admitted to Tacoma General Hospital on 
July 16, 1952. He had pulled a heavy flower box 
over on himself. Two adults were required to lift 
this off and he was immediately taken to a pedia- 
trician’s office from which he was transferred to 
Tacoma General Hospital for observation. I saw 
him several hours later. Severe continuous ab- 
dominal pain and vomiting indicated that surgery 
was imperative. An additional significant incident 
in the history was that four days before this acci- 
dent, he had complained of abdominal pain to a 
local doctor. He was hospitalized and on the basis 
of laboratory and physical findings an appendec- 
tomy was advised. The. parents decided to defer 
operation however, as the boy was symptomatically 
improving. 

The following positive findings were present 
when I examined the patient: He appeared acutely 
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ill, pulse was rapid, blood pressure normal. There 
were several contusions on the abdominal wall and 
chest, and diffuse abdominal tenderness with rex 
bound tenderness and generalized rigidity. The 
white blood cell count was 20,800 per cu. mm. with 
82 per cent segmented forms. The urine was nega- 
tive except for 1 plus protein. Tentative diagnosis 
of possible ruptured intestine was made and 
laparotomy was performed, about eight hours 
after injury. 

At operation, the right rectus muscle was found 
to be ruptured in several areas. There was about 
150 cc. of old blood in the peritoneal cavity. There 
were many areas of dirty appearing fibrin over the 
intestines. The mesenteric glands were generally 
enlarged. The appendix was acutely inflamed and 
edematous. There was marked contusion of the 
transverse colon with a 2.3 cm. laceration of the 
serosa. There was contusion with hematoma and 
edema of the entire base of the mesentery. Hidden 
behind the root of the superior mesenteric artery 
was a practically complete contused tear of the 
fourth portion of the duodenum. 

A “Roux Y” procedure was done after débride- 
ment, bringing the distal end of the severed bowel 
up to the stomach as a posterior gastroenterostomy. 
The end of the duodenum was anastomosed to the 
jejunum several centimeters beyond the gastro- 
enterostomy. Appendectomy was then performed 
and the wound closed with drainage. His recovery 
was uneventful and he was discharged thirteen 
days later. When last seen at age ten, four and 
one-half years after injury, he showed normal 
development. He had no digestive disturbances. 
X-ray films showed a normally functioning duode- 
num and a non-functioning gastroenterostomy. 


Case v. D. O. (2960B), a sixteen-year old 
boy, was admitted to Good Samaritan Hospital, 
Puyallup, Washington on July 17, 1953. He was 
kicked in the right flank by a horse. His wind was 
knocked out for a short period and he vomited a 
small amount of clear fluid about fifteen minutes 
later. There was persistent pain in the right side 
of the abdomen which caused him to double up. 
Pain was relieved by morphine. There was tender- 
ness and rigidity of the right side of the abdomen, 
with rebound tenderness and referred rebound to 
the right side of the abdomen. Bowel tones were 
absent. Blood pressure and pulse were normal. 

An x-ray film of the abdomen was negative. 
Blood counts were normal except for elevation of 
the white blood cells to 13,850 per cu. mm., with 
a slight shift to the left. Urinalysis showed 5 mg. 
per cent of albumin and 2 plus red cells. 

The attending physician elected to observe the 
patient in the hospital, but over the next twenty- 
four hours increasing temperature (to 101°F.), pain 
and vomiting, despite nasogastric suction, indi- 
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cated surgery. An intravenous pyelogram was 
normal. The white blood cell count rose to 18,200 
per cu. mm. with further shift to the left. 

At operation on July 18, approximately twenty- 
seven hours after injury, there was considerable 
reaction with induration and inflammation of the 
right colon and duodenal area. About 200 cc. of 
bile-colored fluid were present in the peritoneal 
cavity and there was a small pool of fluid under the 
peritoneum medial to the ascending colon. There 
was no demonstrable leakage from the duodenum 
or biliary tract at the time of surgery. The duo- 
denum was not mobilized because of the indura- 
tion. A cholecystostomy was performed; drains 
were placed in the retroperitoneal space medial to 
the ascending colon and lateral to the cecum. An 
additional subhepatic drain was placed. Penicillin 
and streptomycin were given and a nasogastric 
tube was put in place. 

The following day, July 19, there was a marked 
vasomotor collapse, associated with an elevation in 
temperature to 104°F. I saw him for the first time 
that day. He was suffering from fluid and elec- 
trolyte deficit. The abdomen was soft and not 
distended. It was decided to continue the con- 
servative course with careful watch of the fluid 
balance. One day later, July 20, there was a urea 
retention up to 56.5 associated with a persistent 
albuminuria and showers of hyaline and granular 
casts. These abnormalities subsided to normal by 
July 25. 

Within this latter period the patient improved 
and remained in satisfactory condition. On July 24, 
slight bile-stained drainage from the retroperitoneal 
drain gave way to a typical duodenal fistula. On 
July 25, a jejunostomy with replacement of the 
fistulous drainage and feeding was done. Drainage 
from the fistula gradually lessened to insignificant 
amounts. X-ray films taken on August 3 showed a 
normal biliary tree and suggested a duodenal 
obstruction. On August 11, x-ray with barium 
revealed spasm, but no leakage from the duodenum. 
He was discharged on August 15 in good condition. 
The jejunostomy tube was removed several days 
later in the office of the attending physician. When 
last seen in January, 1957 he was perfectly well. 


COMMENTS 


There are a number of statements that can 
be made from a careful review of the literature 
integrated by personal experience with three 
cases. What must be stressed is that the mortal- 
ity rate could be much lower if proper diagnosis 
is made. This involves, first, the decision to 
explore and second, the recognition of the 
lesion at surgery. 

Retroperitoneal rupture of the duodenum is 
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a rare result of abdominal trauma. Therefore, 
our approach to the surgical indication of this 
condition should not be exploration with mini- 
mal signs, but rather careful observation with 
knowledge of the possibilities. 

There are certain symptoms and signs that 
stand out in making the decision to operate. 
If after an hour or two (this may be much pro- 
longed), there is increasing or continued ab- 
dominal pain, vomiting, particularly on taking 
anything by mouth, a tendency to shock, and 
if the abdominal signs of rigidity, rebound 
tenderness and absent or decreased bowel tones 
exist, I think any careful surgeon can make 
the decision to explore for a possible ruptured 
viscus. Accuracy of diagnosis for rupture of 
the retroperitoneal duodenum beyond an 
educated guess is possible only if other objec- 
tive signs can be elicited. Emphysema of the 
right perirenal area demonstrated by x-ray is 
obviously selectively diagnostic for this area 
but is present only occasionally. Pus after a 
number of hours or red cells in the urine or pain 
in the right testicle may indicate lesions in the 
retroperitoneal area but are of course not at all 
specific. An intravenous pyelogram may help 
in evaluating possible damage to the kidney. 

The recognition of the lesion at surgery is of 
greatest importance, for rupture of the duo- 
denum has much too frequently been over- 
looked (or diagnosed only after the duodenal 
fistula has developed). Also, the presence of 
other serious lesions such as ruptured liver, kid- 
ney, pancreas or colon must not prevent one 
from thinking further. If at operation there is 
retroperitoneal hematoma, emphysema or bile 
staining anywhere in the duodenal area, it is 
mandatory to mobilize the duodenum and 
explore thoroughly. 


TREATMENT 


What one does at the time of surgery is 
entirely dependent upon the extent of the 
damage. A definitive repair is to be desired. 
Many procedures have been successful, from 
simple suture to complicated resections involv- 
ing the stomach, duodenum and jejunum. One 
must use his own best judgment and experi- 
ence in this phase of treatment, remembering 
that the simpler procedures are generally best. 
Although simple packing or draining with 
establishment of fistulas has resulted in ulti- 
mate cures, this cannot be considered optimum 


surgery and is attendant with the severe 
morbidity of duodenal fistulae. 

Intelligent use of antibiotics, careful elec- 
trolyte and fluid balance and gastric decom- 
pression appear to be mandatory complements 
to surgery. The careful follow-up of well con- 
ceived, sound surgery can give a very low 
mortality rate to this unusual and interesting 
condition. 

The major complications include peritonitis, 
retroperitoneal cellulitis, duodenal fistula and 
duodenal obstruction. These should be kept 
in mind during the operative and postoperative 
period in order that everything may be done 
to prevent their development. 


SUMMARY 


1. Retroperitoneal rupture of the duodenum 
is a rare but serious injury that may result from 
a variety of accidents. Its occult position makes 
diagnosis difficult. 

2. Prompt operation, recognition and treat- 
ment of the condition during surgery can give 
good results even with associated severe 
injuries. 

3. Five cases are presented, including one 
associated with acute appendicitis, and one 
associated with complete traumatic excision 


of the gallbladder. 
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DISCUSSION 


Eric R. SANDERSON (Seattle, Wash.): The pa- 
tient mentioned by Doctor Johnson on whom I 
operated, illustrates the difficulty in recognizing 
ruptures of the duodenum even at the time of 
surgery. At his initial operation, the surgeon found 
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a hematoma in the mesentery of the right trans- 
verse colon. This he took to be from ruptured 
vessels in the area and he did not expose the duo- 
denum since he thought he had found and solved 
the patient’s problem. 

Postoperatively, on gastric suction, no air 
entered the duodenum and apparently bile and 
pancreatic juice passed along the duodenum with 
minimal leakage for a week. As soon as the suction 
was stopped, the duodenum inflated and the fat 
was in the fire. Large quantities of air poured into 
the peritoneal cavity and duodenal content along 
with it. Therefore, we operated with the abdomen 
hugely distended from intraperitoneal air and with 
the patient in a most precarious condition. 

Closing up a hole in a badly inflamed duodenum 
is not easy. The longer the leakage through a rup- 
tured duodenum, the greater the inflammatory 
reaction about it and the more difficult the job. 

In this case, we tried to make the best of a bad 
situation by cutting across the duodenum below 
the ampulla at the junction of the second and third 
portions of the duodenum. This eliminated the 
badly torn and inflamed transverse duodenum 
which could not be closed by suture and which had 
to be removed piecemeal. The remaining duodenum 
was then pushed to the left behind the superior 
mesenteric vessels, and anastomosis between the 
jejunum and the second portion of the duodenum 
completed. 

This is a technical procedure far more difficult 
than simple suture of a laceration recently incurred. 

We were not able to do it the easy way because 
the points now stressed by Dr. Johnson, suspicion, 
early recognition, early and adequate treatment 
were not appreciated. Had they been, this mortal- 
ity might have been avoided. 

Frep J. Jarvis (Seattle, Wash.): The recognition 
of duodenal injury in gunshot wounds of the ab- 
domen is undoubtedly easier than in cases of closed 
trauma. The presence of the penetrating wound 
demands celiotomy, and the track of the missile 
guides the surgeon to the penetrated or divided 
duodenum. 

Cave* has reviewed the 118 wounds of the duo- 
denum treated by the Second Auxiliary Surgical 
Group during World War 11. It is interesting that 
of the nine cases seen in 1943, in the early experi- 
ence, two were overlooked. As experience accumu- 
lated in 1944 and 1945 only one perforation was 
overlooked in 109 cases. Reflection of the right 
colon and of the lateral peritoneal reflection of the 
duodenum to expose this retroperitoneal section of 
the bowel became standard practice among those 
of us who were operating upon these men. The high 
mortality rate (56.8 per cent) reflected the multi- 

* Cave, W. H. Surgery in World War u, Vol. 1, pp. 


235-240. Office of Surgeon General, Department of 
Army, Washington, D. C. 1955. 
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plicity of wounds to adjacent pancreas, biliary 
tract, liver and vena cava. If the duodenum alone 
was injured there were no deaths. 

I concur with Dr. Johnson in his opinion and 
even more strongly emphasize the desirability of 
prompt celiotomy in cases of blunt abdominal 
trauma as well as in penetrating wounds. Visceral 
damage usually exceeds prelaparotomy estimate. 
A policy of exploration of all abdominal cavities 
suspected of penetration by a missile was a major 
contribution to the lowered mortality rate of these 
wounds in our hands. Three thousand one hundred 
fifty-four abdominal injuries are recorded along 
with the 333 negative explorations of the abdomen 
for suspected perforation. The latter was not pro- 
ductive of mortality. These lessons, so painfully 
learned by the military surgeons, should transfer 
to the civilian situation. If visceral rupture is 
suspected, delay only long enough to accomplish 
resuscitation, then make the exploration complete. 

CARLETON MAaATHEwsOoN, Jr. (San Francisco, 
Calif.): It has been about ten years since the war 
and unfortunately many of the lessons that Dr. 
Jarvis has just re-emphasized have been forgotten. 
At least they are not being taught to the young 
men who are now being trained as surgeons. 

I would like to re-emphasize what Dr. Jarvis has 
said: these people can be salvaged if the exploration 
is performed early. The mortality rate is very high 
if the lesion is recognized late. 

I would like to make a plea to all of you to 
emphasize these points, because most of you have 
something to do with the training of young men. 
I am sure that most of the young men, when they 
go into whatever locality they practice in, are 
going to be the ones who are called upon to see 
these patients. 

Gunshot wounds, stab wounds, and blunt in- 
juries to the abdomen occur, not in the volume 
that they do during wartime, but they do occur. 
The number of automobile accidents is increasing 
and the number of hollow viscus injuries due to 
blunt blows on the abdomen is increasing because 
of this fact. 

Once again I would like to ask all of you to 
emphasize to the young surgeons that they are not 
going to get many aortas to resect during the first 
five years, but that they are going to see a good 
many perforations of hollow viscera, and that the 
mortality rate is going to be very high unless they 
recognize them. 

It is very distressing to me to find how few young 
men coming out of our fine institutions today know 
anything about trauma. I think this is a sad com- 
mentary and I would like to make a plea to all 
of you to re-emphasize the importance of being 
able to recognize intra-abdominal! injuries. 

I would like to repeat just one more point, and 
that is, in performing an exploration of the ab- 
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domen, when an injury is suspected, it must be 
done in an orderly fashion, and the retroperitoneal 
portions of the bowel must not be overlooked. In- 
juries to the pancreas and retroperitoneal portions 
of the duodenum are common following blunt 
trauma. In order to see all portions of the abdomi- 
nal cavity, a vertical incision in preference to a 
transverse incision is usually required. Therefore, 
if you are looking for trouble, make a proper inci- 
sion and do a proper exploration. 

HERBERT S. CHAPMAN (Stockton, Calif.): I en- 
joyed the essayist’s paper very much. 

During the twenty-seven years that I have been 
chief of emergency service I have performed many 
explorations of the abdomen. I had never observed 
a perforation of the duodenum until I saw two five 
year old girls who stumbled while running with 


little blocks of wood held against their abdomens; 
both had perforated duodenums. 

Murray L. JoHNson (closing): The discussers 
have stressed many points and I would like to 
review them again. 

1. Careful clinical observation early in these 
cases of abdominal injury is certainly important, 
even though the injury does not seem initially to 
be severe. 

2. If the cardinal signs are present, exploration 
should be made early. Here clinical judgment helps; 
it is usually the inexperienced doctor who does not 
perform an exploration early. 

3. Then, of course with hematoma, bile staining, 
or gas, the retroperitoneal tissues should be ex- 
plored; this is very easy with mobilization of the 
duodenum. 


5 
4 
4 
if} 
| 
isi 
25 


A Reappraisal of the Routine Use of 


Nasogastric Suction 


Davip H. Sprone, JR., M.D. AND WiLL1AM F. Pottock, m.p., Santa Monica, California 


ie 1949 Ferguson [3] said, “The practice of 
preventing complications which never occur 
or never should occur, is so widespread that the 
preoperative and postoperative care of patients 
has become a complicated procedure for resi- 
dents and interns, and more important, a most 
troublesome time for the patients.”’ No better 
example of what he means could be selected 
than the routine use of nasogastric suction fol- 
lowing ordinary uncomplicated abdominal op- 
erations. Yet it is common in hospital wards to 
see patient after patient wearing a gastric or 
intestinal tube with no indication for this other 
than that an operation had been performed. 
This, as Ferguson would say, is preventing com- 
plications that never should occur. 

There can be no doubt that nasogastric suc- 
tion is of great benefit and may be a life saving 
adjunct in the treatment of patients who have 
dilated bowel and stomach due to either me- 
chanical or paralytic ileus. However, most 
patients do not become obstructed postopera- 
tively, and there should be little need for 
intubation. 

In addition to the often considerable discom- 
fort resulting from the presence of a nasal tube, 
there are sometimes adverse effects or compli- 
cations which may be serious in nature. Taylor 
[6] has said, ‘‘The nasal suction tube may be- 
come quite a dangerous postoperative tool in 
that it removes large quantities of gastric 
electrolyte. This is done insidiously without 
the drama and demand for action accompany- 
ing active emesis.” Lichtenstein [5] lists epi- 
staxis, sinusitis, eustachian inflammation, otitis 
media, laryngeal edema, esophageal erosion and 
stricture, gastrointestinal perforation and hem- 
orrhage among the complications of intubation. 
He points out how many of these can be pre- 
vented by proper precautions. 
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Frank and Avola [4] studied several cases of 
pseudomembranous enterocolitis and found an 
overgrowth of Micrococcus pyogenes. They of- 
ten obtained pure cultures of this organism from 
the tips of the nasogastric or intestinal tubes, 
and suggest that the infection may be intro- 
duced by these tubes. Eade, Metheny and 
Lundmark [1] compiled a list of 108 published 
cases of serious complications following intuba- 
tion. ““These required forty-nine immediate 
operations, including twenty-four tracheot- 
omies and led to death in eight patients. Many 
who recovered had long convalescence and 
some had permanent damage.” 

In a study of the complications of nasogas- 
tric intubation Farris and Smith [2] sent a 
questionnaire to 200 members of the American 
Laryngological and Bronchoesophagological So- 
cieties. Of the 115 who replied fifty-nine mem- 
bers reported a total of 260 major laryngeal or 
esophageal complications; seventy-nine re- 
quired tracheostomy and twenty-two required 
dilatation of esophageal strictures. There were 
several perforations of the esophagus and seven 
deaths. 

Since intubation is both uncomfortable and 
dangerous it is important that its use be re- 
stricted to those situations in which it is 
definitely needed. If most patients undergoing 
a gastrectomy, a cholecystectomy, or any 
particular operation are going to need a tube 
during the early postoperative period, then 
its prophylactic use would be justified. If, on 
the other hand, it could be shown that most 
patients tolerate these operations well without 
intubation, then some more specific indications 
would seem necessary. 

The records of eighty-three consecutive pa- 
tients undergoing gastrectomy and 124 under- 
going cholecystectomy were reviewed with 
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regard to the use of nasogastric suction during 
the postoperative period. Of the eighty-three 
patients in whom a gastrectomy was performed, 
twenty-six required intubation. Eleven of these 
had pyloric obstruction and were intubated 
before operation. In another patient intestinal 
obstruction developed on the fifth postopera- 
tive day and the patient was treated with 
nasogastric suction, and operation. Two pa- 
tients were intubated before operation because 
of massive bleeding. 

In the remaining cases suction was started 
one to six days after operation because of 
vomiting. The duration of the suction in this 
group varied from one to four days, the average 
being 2.2 days. An additional fifteen patients 
vomited small amounts during the first few 
postoperative days, but were not intubated. A 
few reported some nausea but did not vomit. 

Of the 124 patients undergoing cholecystec- 
tomy only ten required intubation. Two of 
these patients had a perforated gallbladder 
with bile peritonitis. In each case suction was 
started shortly before operation and was con- 
tinued for two days postoperatively. One pa- 
tient had severe pancreatitis. Suction was used 
for three days preoperatively and was con- 
tinued for two days after operation. Another 
patient with subacute cholecystitis was thought 
at first to have intestinal obstruction. Suction 
was used for one day before operation and one 
day after. In the other six patients a tube was 
passed from one to eight days postoperatively 
and suction continued for one to three days. 

Thirty-five patients vomited small amounts 
during the first two days and sixteen others 
had some nausea. We do not consider these as 
adequate indications for intubation. The 
majority of the patients went through their 
postoperative convalescence with no nausea or 
vomiting and without benefit of tube. 

Eade, Metheny and Lundmark [1] reported 
143 consecutive cases of major abdominal 
surgery; 130 of these patients were not in- 
tubated. There were no mortalities and it was 
believed that there were no adverse effects from 
the lack of suction. The authors concluded that 
“‘intubation should be used only when specific 
indications exist.”” We agree entirely with this 
philosophy and consider that these specific 
indications are: (1) mechanical obstruction, 
and (2) adynamic ileus severe enough to cause 
distention and vomiting of significant amounts. 

The occasional retching due to reflex nausea 
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or to the narcotics used seldom warrants in- 
tubation. These symptoms can often be re- 
lieved by changing narcotics or by the use of 
dramamine® or thorazine. 

Farris and Smith [2] have advocated tem- 
porary gastrostomy as a substitute for naso- 
gastric intubation. This not only avoids the 
discomfort associated with intubation but 
avoids the main complications, which occur 
in the nasopharynx, the larynx and the esopha- 
gus. We have had no experience with this 
method but believe it has merit. 

The function of a gastric or intestinal tube 
Is to remove excess gas and liquid from the 
stomach or bowel. The mere presence of a tube 
exerts no beneficial effect on the patient but 
often seems to give the doctor a feeling of 
accomplishment. Frequent inspection and irri- 
gation as needed to insure patency and an 
accurate record of intake and output are essen- 
tial for the proper use of a tube, yet these are 
often neglected. The unrestricted use of fluids 
by mouth during nasogastric suction is danger- 
ous but small amounts of water or other clear 
liquids can add greatly to the patient’s comfort. 

We believe that nasogastric suction is used 
too frequently and also that it is often con- 
tinued long after the need for it is past. The 
decision to remove the tube is commonly based 
on the appearance of peristalsis. Minimal peri- 
staltic activity will end the need for suction 
but will produce only fleeting and infrequent 
sounds, which may be missed unless consider- 
able time is used in listening for them. The 
need for continued suction can best be deter- 
mined by clamping the tube for a few hours 
and giving measured amounts of liquid by 
mouth. The gastric residual is then measured 
and the patient questioned as to discomfort 
during the procedure. From this test one can 
tell fairly accurately whether or not further 
suction is needed. 


SUMMARY 


The complications and hazards of nasogas- 
tric suction are reviewed and emphasized. A 
series of eighty-three gastrectomy and 124 
cholecystectomy cases is presented. Intuba- 
tion was needed in only 8 per cent of the 
cholecystectomy group and 31 per cent of the 
gastrectomies, almost half of whom had pyloric 
obstruction preoperatively. The over-all in- 
cidence in the entire series was 17.4 per cent. 

It is concluded that nasogastric suction 
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should not be used routinely following ab- 
dominal surgery. It should be reserved for 
patients showing either mechanical obstruction 
or adynamic ileus which is severe enough to 
cause distention and vomiting. When suction is 
used it should be carefully supervised and 
should be discontinued as early as possible. 


REFERENCES 


1. Eape, G. G., Metueny, D. and LunNpmark, V. O. 
An evaluation of the practice of routine postopera- 
tive nasogastric suction. Surg., Gynec. e Obst., 
101: 275, 1955. 

. Farris, J. M. and Smitn, G. K. An evaluation of 
temporary gastrostomy—a substitute for naso- 
gastric suction. Ann. Surg., 144: 475, 1956. 

3. Fercuson, L. K. Simplicity in surgery. Surg., 

Gynec. e Obst., 88: 539, 1949. 

4. FRANK, L. and Avora, F. A. Pseudomembranous 
enterocolitis as a postoperative complication. 
Gastroenterology, 29: 391, 1955. 

. LicuTeENSTEIN, I. L. Complications of intestinal 
intubation, with report of two cases of unusual 
complication. California Med., 77: 192, 1952. 

6. Taytor, F. W. Postoperative nasal gastric suction. 

Arch. Surg., 66: 538, 1953. 


tN 


WD 


DISCUSSION 


VERNON O. LUNDMARK (Seattle, Wash.): For 
the past six years we have rarely used nasogastric 
suction in our surgical practice. We have used it 
only three times in 82 gastrectomies since 1951. 
Since that time we have used it but twice in cases 
involving the gallbladder. 

We have been of the opinion that in most elective 
surgical cases postoperative vomiting or notable 
distention when it does occur is a dramatic event 
and the question is not so much suction as diagno- 
sis. A recent case is illustrative. This patient was 
an elderly man who had had a subtotal gastric 
resection for an obstructing duodenal ulcer. He 
got along very well during the first four postopera- 
tive days. He had been up and about and was 
beginning to eat when nausea, retching and gener- 
alized abdominal distress suddenly developed. 
After some study a barium enema revealed a rup- 
tured diverticulum and a small amount of barium 
was found in the free abdominal cavity. Certainly 
postoperative suction would not have prevented 
this complication and would have disturbed 
electrolyte balance and might have masked for a 
period the actual state of affairs. 

Without question, suction is in order when dis- 
tention is present preoperatively, during surgery, 
or postoperatively. It is logical if the surgery is an 
irritative one or associated with prolonged ileus, 
and certainly diagnostic intubation is logical. But 
the prophylactic use of suction is rarely warranted 
in the usual elective surgical procedure. 

Dr. Francis Moore and others have pointed out 
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in recent years that the physiologic response to 
trauma or surgery is that peristalsis shuts down 
normally. There is a diminution in gastric secretion 
and absorption which occurs from the onset of 
trauma for periods varying from twenty-four to 
ninety-six hours depending on the extent of the 
traumatic episode. In the usual elective case, fluid 
accumulation resulting in distention seems unlikely 
without a complication being present. When the 
secretory activity does return peristalsis returns 
to propel it along. : 

There are certain tricks which we have used and 
which we believe are helpful. 

1. We use the nasogastric tube for gastric lavage 
in all our gastric carcinomas and in some benign 
ulcers particularly in the obstructive type, leaving 
the tube in place until after completion of surgery. 
This is used purely as a means of decompression. 
Anesthetists have a way of ballooning out a stom- 
ach occasionally with anesthetic gases. 

2. We give nothing by mouth to the patient until 
peristalsis is very definite or even better not until 
after flatus is passed spontaneously. 

3. Hiccoughing, nausea, and retching in other 
than gastric cases, may be significant. It may indi- 
cate an impending and serious gastric dilatation or 
it may indicate only a drug idiosyncrasy. A naso- 
gastric tube is gently slipped down and suction 
applied. We believe this falls under the heading of 
diagnostic intubation. After lavaging out the stom- 
ach to remove regurgitated bile or if minimal secre- 
tions are present, we remove the tube immediately. 

4. We start oral feeding with fluids at the rate of 
1 ounce per hour and if tolerated increase rapidly. 
We use only fluids without sugars or carbohydrate 
in any form during the early postoperative period. 

This eliminates a considerable amount of dis- 
tention until peristalsis is quite active. 

We think these expedient procedures are in 
keeping with known physiologic concepts. 

EuGENE J. JoERGENSON (Glendale, California): 
We have been conducting studies at the County 
Hospital in the no-tube postoperative management 
in abdominal surgery and have been impressed 
with one thing—the importance of nothing being 
taken by mouth during this period. 

We have been able to demonstrate by x-ray 
studies that even the simple act of swallowing 
water may be associated with the ingestion of large 
amounts of air. Because of personnel problems, etc., 
rigid criteria were established to insure adequate 
control. 

Based on these experiences, if the no-tube treat- 
ment is to be employed during the immediate post- 
operative period, it is recommended that nothing 
be taken by mouth until peristalsis is re-established. 

RoBeERTSON Warp (San Francisco, California): 
I want to call your attention to just one word in 
the title of this paper, which I think justifies the 
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presentation of the paper and any discussion that 
might come from it. That is the word “routine.” 

I am allergic to “routine.” I do not think any- 
thing should be done by routine. That is why I am 
glad this paper was given, because it gives me a 
chance to say how opposed I am to routine, 
whether as a word or as a procedure. 

I am asked very frequently, “now, what is your 
routine procedure in such-and-such a case?” | al- 
ways use the occasion to denounce routine. 

I think that that is the object of this paper, and 
the lesson we should all take home with us. 

If anybody is using gastric suction as a routine 
they should be criticized. Gastric suction is a very 
useful thing when necessary, and the circumstances 
under which it was first advocated are rapidly dis- 
appearing with the use of antibiotics, and early 
surgery. We are not seeing general peritonitis, and 
that was the case in which it was used when first 
devised. 

I am glad that the authors presented this paper, 
because it gives me an opportunity to stand up and 
criticize “routine.” 

Joun R. Paxton (Glendale, California): I have 
only three points that I would like to make. First, 
Dr. Ward, with his usual reticence, failed to take 
credit for the actual clinical use of continuous 
nasogastric suction. 

He published an article in 1926 advocating this, 
three years before Dr. Wangensteen, and then 
I think such credit should go to one of our own 
members here. 

Secondly, regarding the use of the temporary or 
tube gastrostomy. This was first used, to my knowl- 
edge, ten years ago at the County Hospital by 
Dr. Arthur C. Pattison. While he was performing 
a portocaval shunt on a patient with cirrhosis 
and esophageal varices, he wanted to use a tube. 
However, because of the varices, he was afraid to 
insert a Levin tube; therefore, he made a temporary 
gastrostomy by inserting a catheter into the 
stomach and hooking it up to decompression. This 
technic has been used at the County Hospital fre- 
quently for the past ten years. 

The third point that I would like to bring up is 
that in reporting the incidence of complications 
from Levin suction, we should be a little more 
specific; it makes considerable difference whether 
you use a rubber or plastic tube, and if you use a 
rubber tube whether it is a No. 12 or 18, etc. 

Therefore, when you report complications as a 
result of continuous nasogastric suction, it 
should be included whether the tube was new or 
old, rubber or plastic, or whether it was a No. 16, 
12 or 20, so far as size and pressure are concerned. 

Dr. C. J. Berne has instituted a suggestion, so 
far as nasogastric suction is concerned, in that he 
believes at no time should a Levin tube larger than 
a number 14 be used. 
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Secondly, it is his feeling that a new tube should 
never be used on the basis of the stiffness which 
increases the irritability; he has coined the phrase 
that a new tube is similar to a new tight shoe; that 
an old boiled tube is the equivalent of a soft, well- 
worn shoe. 

Jack M. Farris (Los Angeles, Calif.): I-endorse 
the views of Dr. Sprong and Dr. Lundmark. I do 
think, however, a word of caution may be in order 
because I am convinced that when the ten most 
significant contributions to surgery during the 
twentieth century are documented decompression 
of the upper gastrointestinal tract in certain 
pathologic states will be one of those contributions. 

As you well know, there are certain operations 
in which upper gastrointestinal decompression is 
mandatory such as in intestinal obstruction. Also, 
it is apparent that Dr. Lundmark and Dr. Sprong 
are not vagotomists. Otherwise they would not be 
able to perform eighty-two gastric operations and 
employ nasogastric suction only twice. I believe 
all who have had experience with vagotomy are of 
the opinion that decompression should be done in 
every case. We have been quite interested in the 
problem of complications of nasogastric suction as 
indicated by Dr. Sprong. 

I thought you might be interested in some of the 
classic lesions which occur from the presence of the 
inlying Levin tube.* I have been aware for a good 
number of years that the patient not infrequently 
complains of a sore throat, but I was unaware of 
the exact nature of the pathologic cause. However, 
autopsy studies often show an ulceration of 
the uppermost attachment of the esophagus at 
the cricoid cartilage as a result of pressure necrosis 
by an inlying Levin tube positioned in the midline. 
If the tube is positioned in the midline for any 
length of time, particularly if it is large sized, there 
is pressure upon the mucosa of the esophagus and 
the interposed segment undergoes ulceration. At 
autopsy careful examination of an esophagus in 
which a Levin tube had been present for any length 
of time will invariably demonstrate multiple ulcera- 
tions along the course of the esophagus. If this 
ulcer perforates, as it sometimes does, anteriorly it 
results in perichrondritis of the wings of the cricoid 
extending into the epiglottis with edema and 
resulting obstruction. These are the cases in which 
tracheotomy is required. 

The other classic lesion resulting from intubation 
of the gastrointestinal tract is a stricture of the 
esophagus which has occurred in a large number of 
cases and after an average of about eight days of 
intubation. 

This lesion is most serious; some of these patients 
have required major reconstructive surgery in order 
to solve the problem. 


* Dr. Farris illustrated his discussion with slides. 
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In this connection I believe the so-called cardio- 
spasm sometimes seen following operations upon 
the upper gastrointestinal tract may be due to 
inflammation of the lower end of the esophagus 
resulting from the presence of the tube. 

The third complication is perforation of the 
gastrointestinal tract, as has been mentioned by 
Dr. Sprong and Drs. Ede, Metheny and Lundmark. 
One perforation which occurred at the California 
Hospital was caused by a Mercury bag which 
eroded through a segment of the small bowel, pro- 
ducing peritonitis and death. The tube being fixed 
at the nose at one extremity and held in a fixed 
position at the other by means of the Mercury bag, 
peristaltic activity to and fro resulted in tamponade 
at one area producing an enormous ulcer along the 
mucosa of the stomach and esophagus and also 
perforation of the small intestine. This complica- 
tion has also been described by many others. 

As Dr. Sprong indicated, we have been inter- 
ested in temporary gastrostomy as a substitute for 
nasogastric suction when one thinks it may be 
indicated for a significant period of time. Dr. Smith 
and I reported seventy-two instances in which we 
have employed this method; we now have over 
150 cases in which temporary gastrostomy has 
been used. 

A wide variety of tubes have been used with 
equal success although we do think a No. 18 or a 
No. 20 Foley bag soft rubber catheter is the one of 
choice. 

In any operation in which you think you might 
want suction, for example in a vagotomy or in an 
intestinal obstruction which is actually present at 
the time of operation or following resection of an 
obstructed colon, and when the incision allows, we 
introduce a Foley bag catheter in the proximal 
portion of the lower half of the stomach enclosed 
in a single purse-string suture. The butt end of the 
catheter is then brought out through a stab wound 
at a site which is the topographic opposite of the 
gastrostomy site. Subsequent traction upon the 


tube with the balloon produces impingement of 
the visceral and parietal peritoneal surfaces. This 
fusion of the peritoneal surfaces is further insured 
by one or two contingency sutures. This is the 
safety factor in temporary gastrostomy. 

Then the tubing is brought out through the 
stab wound and with the patient in the recumbent 
position the most important feature is that you 
now have an implement for the selective removal 
of air and, as you know, a patient may swallow an 
enormous amount of air, particularly in the imme- 
diate postoperative stage. At the same time, with 
the patient in the recumbent position the location 
of this tube ventrally placed allows fluid to traverse 
the pylorus in increments of physiologic tolerance. 
If there is temporary pyloric obstruction and this 
tolerance is exceeded, the tube provides an ex- 
igency vent or valvé in which the fluid can be 
removed either by syphon or by motor suction. 
This selective removal of air and only fluid in 
amounts in excess of pyloric tolerance greatly sim- 
plifies the electrolyte and fluid maintenance of the 
postoperative patient. 

Davip H. Sprone, Jr. (closing): It is gratifying 
to have all this discussion, and I appreciate very 
much.the remarks that have been made. 

In regard to Dr. Joergenson’s suggestion about 
giving the patient nothing by mouth, we do not 
quite go along with that. We believe that giving the 
patient small amounts of fluid orally adds a great 
deal to his comfort, and probably not very much 
to the amount of air swallowed. Even if the patient 
is receiving nothing by mouth, he is going to be 
swallowing anyway, and a good bit of that is going 
to be air. 

I was particularly pleased to heve Dr. Ward 
make the remarks he did regarding routines. That 
is one of my pet peeves also, and I think the impor- 
tant point we wished to bring out in this paper was 
that this procedure should not be used as a routine. 
I go along with Dr. Ward in saying that few things 
should be used as a routine. 
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Intestinal Angina 


ITS SURGICAL SIGNIFICANCE 


WituiaM P. MIKKELSEN, M.D., Los Angeles, California 


From the Department of Surgery, University of Southern 
California School of Medicine, Los Angeles, California. 
ONSIDERABLE attention has been directed 
by surgeons toward acute mesenteric vas- 
cular occlusion [1-7]. The clinical features and 
the pathologic changes which occur in the 
gangrenous bowel wall and smaller mesenteric 
vessels have been well documented. Much at- 
tention has been focused on whether the pri- 
mary occlusive process has been arterior or 
venous. Recent reports continue to stress the 
gravity of the disease and record a persistence 
of high mortality rates. Even those patients 
who survive extensive bowel resection have 
usually been problems in management. 

In contrast to the acute phase, little informa- 
tion is available concerning the prodromal fea- 
tures that may be encountered in mesenteric 
vascular occlusion due to arterial obstruction. 
This prodrome, more frequent than is generally 
appreciated, is consistently characterized by 
postcibal, generalized, cramping abdominal 
pain that may extend to the back. The pain 
occurs a short time after meals and persists 
for one to three hours. Minimal at first, the pain 
steadily increases in severity as the weeks or 
months pass. Association of meals with this 
pain soon leads to a reluctance on the part of 
the patient to eat. Weight loss and under- 
nutrition inevitably follow. 

Physical examination, even in the presence 
of pain, is rather unrevealing except for evi- 
dence of weight loss and occasional mild ab- 
dominal distention. Abdominal tenderness and 
findings of peritoneal irritation do not occur 
until later. Laboratory studies and x-ray exami- 
nation of the gastrointestinal tract are uni- 
formly negative. Sedatives, oxygen, anti- 
cholinergic and vasodilating drugs produce no 
significant amelioration of pain. Further, no 
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known medical measures influence the un- 
relenting progression of the disease. 

In the same way that angina pectoris is a 
manifestation of intermittent myocardial is- 
chemia, so too is this syndrome of abdominal 
pain a manifestation of intermittent intestinal 
ischemia. Whereas the increased oxygen de- 
mand in the former is produced by physical 
exertion, in the latter it is produced by the 
increased intestinal work induced by ingestion 
of food. In both situations the etiologic factor 
is the failure of diseased arteries to provide for 
this increased demand. Pal’s crisis, intestinal 
claudication and abdominal angina are syn- 
onyms that have been used to label this syn- 
drome. By definition angina signifies suffoca- 
tion, whereas claudication means limping or 
lame. The ischemic organ responsible for the 
pain is the intestine rather than all of the 
abdominal viscera. It would thus appear that 
from a semantic viewpoint the term intestinal 
angina would most closely identify this 
syndrome. 

Only a few of the reports on mesenteric 
arterial occlusion have taken cognizance of 
intestinal angina [8-11]. Its frequency as a pro- 
drome to complete arterial mesenteric occlusion 
is therefore largely unknown. However, a report 
in which this relationship was emphasized is 
that of Dunphy [12]. He reviewed the case 
records of twelve patients with fatal mesenteric 
arterial occlusion and noted that in seven there 
was a history of abdominal pain which preceded 
the fatal episode by weeks to years. Of the four 
patients reported on by Benjamin [13] and 
McClenahan and Fisher [14], two had had 
intestinal angina, one for five years and the 
other for two years, preceding the final acute 
episode. It is reasonable to assume that this 
prodrome has frequently been present but has 
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been overlooked, particularly when the ill 
patient is seen only during the acute phase of 
complete arterial occlusion. 

Certain pathologic findings encountered in 
the arteries, themselves, in mesenteric arterial 
occlusion have perhaps not been fully appre- 
ciated. The smaller arteries are frequently 
found to be collapsed and bloodless. The oc- 
cluded segment usually is located at or near 
the origin of the superior mesenteric artery. 
Extension of thrombosis into the branches of 
this artery does not necessarily occur. Studies 
reveal that with the exception of rarely en- 
countered cases of visceral angiitis, the wall 
of the superior mesenteric artery distal to its 
first few centimeters is free of disease. Carucci’s 
[15] observations are of particular significance. 
He failed to find a single instance of athero- 
sclerosis of the superior mesenteric artery distal 
to its first 2 cm. in a study of fifty necropsies 
performed upon patients over the age of fifty 
years. In all these patients there was extensive 
atherosclerosis of other arteries, principally the 
aorta, coronary or renal vessels. Thirty-three 
of fifty cases, however, did reveal minimal to 
moderate narrowing of the ostium or the first 
2 cm. of the superior mesenteric artery due to 
atherosclerosis. 

Atherosclerosis of the larger arteries seems to 
be primarily a disease of their bifurcations. At 
necropsy many aortas appear reasonably free 
of disease except for atherosclerotic narrowing 
at or near the ostia of their branches. Progres- 
sive narrowing at these sites leads finally to 
complete occlusion of the ostium. Survival of 
the anatomic part supplied by this occluded 
artery is then dependent on the adequacy of 
the collateral supply. This is equally as true for 
the abdominal viscera as for the upper and 
lower extremities. Distinct collateral anasto- 
moses exist among the three major aortic 
branches supplying the gastrointestinal tract. 
Whereas anatomic variations exist, the major 
avenue of communication from the celiac axis 
to the superior mesenteric artery is the loop 
formed by the superior and inferior pancreatico- 
duodenal arteries. Connecting the superior and 
inferior mesenteric arteries is the marginal 
artery of Drummond. Lesser collaterals among 
these three vessels probably exist. Recently, 
arterial ligations performed upon patients with 
cirrhosis have demonstrated that occlusion of 
the origin of the celiac axis is well tolerated. 
Excisional surgery of abdominal aortic aneu- 
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rysms has, in like manner, shown that the rich 
collateral permits ligation of the inferior mesen- 
teric artery at its origin. Instances of non-fatal 
occlusion of the superior mesenteric artery are 
also recorded [16,17]. However, simultaneous 
occlusion of the superior mesenteric artery and 
one of the other two major aortic branches 
would, in all likelihood, offer a serious threat 
to survival. 

Of the case reports on fatal mesenteric 
arterial occlusion preceded by intestinal an- 
gina, only two [18,19] were found that present 
sufficient necropsy information concerning the 
status of all three of the aortic branches to the 
abdominal viscera. In both of these cases the 
celiac axis was found to be completely occluded 
by atherosclerosis and a recent thrombus was 
found at the markedly narrowed origin of the 
superior mesenteric artery. The two cases to 
be presented herein demonstrated a similar 
process. This suggests that obliteration of the 
collateral flow from the celiac axis is necessary 
before narrowing of the orifice of the superior 
mesenteric artery will be productive of intes- 
tinal angina. 

The two case reports that follow clearly 
depict the clinical features of intestinal angina, 
a prodrome to acute complete mesenteric 
occlusion. In the one case in which aortography 
was done, a positive, objective diagnosis could 
be made. Of equal significance has been the 
recognition that this syndrome is potentially 
curable by surgery. 


CASE REPORTS 


Case 1. H. D., a forty-seven year old white 
man, entered St. Vincent’s Hospital on October 19, 
1953, for elective cholecystectomy. His complaints 
were cramping abdominal pain of five months’ 
duration and weight loss for two months. The pain 
was located across the upper abdomen and also 
involved the back. It developed half an hour after 
meals, continued for two to three hours and then 
subsided. The greater the amount of food ingested, 
the greater would be the pain. There was no selec- 
tive fat intolerance and no vomiting. Physical 
examination was essentially negative. Cholecystog- 
raphy revealed no concentration of dye within the 
gallbladder. An upper gastrointestinal x-ray study 
failed to reveal abnormalities. 

On October 21st cholecystectomy and explora- 
tion of the common bile duct were performed. The 
gallbladder contained eight stones. Choledochos- 
tomy was negative. The patient’s postoperative 
course seemed satisfactory until the fourth day 
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Fic. 1. Case 1. Photograph of necropsy findings, demon- 
strating ostial narrowing and thrombosis of superior 
mesenteric artery. The wall of the artery distal to the 
ostium appears essentially normal. 


when abdominal distention, jaundice and fever 
become marked. 

On October 29th abdominal exploration revealed 
areas of softening in the liver, a biopsy of which 
was interpreted as “infarction of the liver.” The 
patient failed to improve and remained in a state 
of continuous mild shock with deepening jaundice. 
A small bowel fistula developed. 

On November 4th a third operation was per- 
formed which revealed extensive gangrene of the 
small bowel with numerous sites of perforation. A 
segment of ileum was resected. Following this 
operation the patient remained comatose, jaun- 
diced and febrile. Multiple intestinal fistulas 
developed. He died on November 13th. 

Necropsy revealed extensive gangrene extending 
from the stomach to the splenic flexure of the colon. 
Multiple infarcts were present in the liver and 
spleen. The aorta revealed moderately severe 
atherosclerosis of the abdominal segment. The 
orifice of the celiac axis was completely obliterated. 
The ostium of the superior mesenteric artery was 
narrowed by atherosclerosis and a recent thrombus 
completely occluded this vessel for a distance of 
4 to 5 cm. (Fig. 1.) Distal to the area of narrowing 
the superior mesenteric artery appeared free of 
atheromatous disease. 


Caseu. J. F.K., a forty-six year old white man, 
was first admitted to the Hospital of the Good 
Samaritan on July 26, 1955, because of intermit- 
tent claudication of the left thigh and leg, and 
sexual impotency of three years’ duration. Aortog- 
raphy demonstrated complete occlusion of the left 
common iliac artery. (Fig. 2.) He was discharged 
on July 28th. 

He was readmitted on August 3rd, and on the 
following day endarterectomy of the distal aorta 
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Fic. 2. Case 11. Aortogram demonstrating complete 
occlusion of the left common iliac artery. 


and both common, internal and external iliac ves- 


‘sels was performed. His postoperative course was 


uneventful and he was discharged on August 16th. 
Following surgery, claudication of the left lower 
extremity disappeared and sexual potency returned. 

Readmission on January 15, 1956, was required 
for the evaluation of cramping, generalized ab- 
dominal pain of two months’ duration. The pain 
was postcibal, coming on about fifteen minutes 
after eating and disappearing in one to three hours. 
A heavy meal was followed by more severe and 
more prolonged pain. The patient volunteered the 
information that pain would not develop if he did 
not eat. Physical examination revealed no abnor- 
malities. All peripheral arterial pulsations were 
normal. 

A diagnosis of intestinal angina was strongly 
suspected. Therapy consisting of oxygen and vaso- 
dilating, anticholinergic and mucosal analgesic 
drugs was of no benefit. Gastrointestinal x-ray 
studies revealed no abnormalities. Aortography 
with the patient in an oblique position revealed 
adequate filling of the superior mesenteric artery. 
(Fig. 3.) This finding prompted the dismissal of a 
diagnosis of intestinal angina. However, more alert 
interpretation of this film would have uncovered 
the correct diagnosis. Later, close inspection of the 
aortogram revealed an area of marked narrowing 
at the origin of the superior mesenteric artery. 
(Fig. 4.) The patient was discharged on January 
24th. 

The fourth admission on February 29th was for 
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Fic. 3. Case u. Aortogram taken six months after 
endarterectomy of the distal aorta and both common, 
internal and external iliac arteries. Filling of the superior 
mesenteric artery is demonstrated. 


increasing abdominal pain that now was almost 
constant. Physical examination revealed severe 
emaciation and mild abdominal distention. No 
abdominal masses were palpable and peristalsis was 
active. Mild generalized abdominal tenderness was 
present. Conservative therapy was instituted until 
March 5th, when shock developed. The patient 
was prepared for surgery and during induction of 
anesthesia cardiac arrest occurred which responded 
to thirty seconds of cardiac massage. Abdominal 
exploration was then performed with the findings 
of extensive, spotty, ischemic gangrene extending 
from the stomach to the sigmoid colon. Mesenteric 
arterial pulsations were absent. The mesenteric 
veins were collapsed and contained no thrombi. 
The process was too extensive for resection. The 
patient died five hours postoperatively. 

Necropsy revealed extensive gangrene of the 
gastrointestinal tract involving the stomach and 
the small and large bowel. The liver and spleen 
were normal. Examination of the aorta disclosed 
mild atherosclerosis. The inner surfaces of the 
previously endarterectomized segments of aorta 
and iliac vessels were smooth and their lumens were 
patent. (Fig. 5.) The celiac axis and inferior mesen- 
teric artery at their origins were completely oblit- 
erated by atherosclerosis. The first centimeter of 
the superior mesenteric artery was narrowed to a 
lumen of less than 1 ml. (Fig. 6.) However, distal 
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Fic. 4. Case 1. Close-up view of the aortic—superior 
mesenteric artery junction of the aortogram in Figure 3. 
The India ink outline shows the markedly narrowed 
origin of the superior mesenteric artery. 


Fic. 5. Case 11. Photograph of the necropsy specimen 
of the abdominal aorta and iliac arteries. The area of 
previous endarterectomy can be delineated. 
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Fic. 6. Case 11. Cross section of the superior mesenteric artery taken from the areas indicated. Almost complete 
obliteration by atherosclerosis of the first portion is compared to the essentially normal appearance of this artery 


2 cm. distally. 


RE-IMPLANTATION OF 
SUPERIOR MESENTERIC 


HOMOGRAFT BRIDGING 
AORTA#* SUPERIOR MESENTERIC 


Fic. 7. Diagrams of potential surgical procedures 
designed to circumvent the area of narrowing at the 
origin of the superior mesenteric artery. 
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to this area of narrowing the artery was normal. 
There was no thrombus in this vessel. 


COMMENTS 


The classic symptoms and findings encount- 
tered in intestinal angina are exemplified ' by 
these two case reports. The correct diagnosis 
was completely overlooked in the first case, and 
although strongly suspected in the second case, 
was abandoned when the aortogram was incor- 
rectly interpreted. It was not until the necropsy 
findings prompted a “second look” at the 
aortogram that the lesion was delineated. The 
important contributions of these cases have 
been that the character of the pain in this 
syndrome is almost sufficient by itself to permit 
a diagnosis to be made and that filling of the 
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superior mesenteric artery when seen on aor- 
tography does not eliminate it. Perhaps in 
other cases, as in the second case herein, a 
narrowed orifice of the superior mesenteric 
artery will be consistently visualized and allow 
a positive diagnosis to be made on objective 
grounds. 

The process in each of these patients was 
one of steadily increasing pain and unrelenting 
progression of disease to the final stage of intes- 
tinal gangrene. Conservative or expectant 
therapeutic measures were of no benefit in pre- 
venting a continuing diminution of intestinal 
blood flow. 

Inspection of the necropsy specimens indi- 
cates that surgical correction is technically 
feasible. Restoration of adequate intestinal 
blood flow is permitted by the rather large 
caliber of the superior mesenteric artery, the 
diameter of which averages 9 mm. [20]. It will 
be recalled that this vessel immediately distal 
to its origin is usually normal. Because of the 
anatomic location of the origin of the superior 
mesenteric artery, endarterectomy by present 
available methods would be difficult. More 
likely procedures to circumvent the area of 
obstruction would appear to be transection 
with reimplantation of the superior mesenteric 
artery into the aorta, or bridging this vessel 
and the aorta by means of a short bypass 
homograft. (Fig. 7.) 

Cadaver dissection has demonstrated that 
either of these two procedures are technically 
feasible by mobilization superiorly of the third 
and fourth portions of the duodenum, pancreas 
and the left renal vein. Approximately 3 to 
4 cm. of the superior mesenteric artery proximal 
to its first branch are thus exposed. The aorta 
lies in close proximity directly posteriorly. 


SUMMARY 


The term intestinal angina most closely 
identifies the syndrome that may, for a period 
of months to years, precede complete mesen- 
teric arterial occlusion. This syndrome is char- 
acterized by postcibal, cramping abdominal 
pain and is produced by intestinal ischemia. 
The frequency with which this syndrome 
occurs and its pathophysiology are discussed. 
Evidence is presented suggesting that complete 
occlusion of the celiac axis must be present be- 
fore narrowing of the ostium of the superior 
mesenteric artery will be productive of intes- 
tinal angina. Two typical case reports are 
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presented. In one patient an objective diagnosis 
could be made by means of aortography. Of 
noteworthy significance has been the observa- 
tion that whereas medical measures were of no 
benefit in preventing the unrelenting progres- 
sion of this disease, the potential for surgical 
correction does exist. The potential surgical 
technics are indicated. 
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DISCUSSION 
Jack A. Cannon (Los Angeles, Calif.): For 


rather obvious reasons | do, not have any slides 
that would illustrate any point of discussion, and 
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Dr. Mikkelsen was kind enough to let me refer to 
two of his to open this discussion, which I would 
like to do in order to attempt to illustrate a point 
regarding aortograms. 

If you will remember, in his presentation (Fig. 
2), Dr. Mikkelsen mentioned that there was filling 
of the celiac axis and of the splenic artery in the 
original aortogram. Because the patient is in a true 
anteroposterior position, we cannot say too much 
about the inferior and superior mesenteric arteries 
except that there is some filling there. Then when 
in order to show this superior mesentery the repeat 
aortogram was taken with the patient in a properly 
oblique position, we find very poor filling of the 
celiac axis, as emphasized by poor filling in the 
hepatic arteries. However, I believe if we look very 
closely, even on Figure 3 it is possible for us to see 
the definite narrowing in the superior mesenteric 
artery just below its origin from the aorta. 

The point I wish to make is that Dr. Mikkelsen 
made the definite diagnosis on clinical grounds 
with regard to the cause of this patient’s trouble, 
and he made it at a time when an operation would 
have had a chance to cure the patient. He even 
had the operation planned. He then did the aorto- 
gram and was not able to interpret the aortogram 
in a confirmatory fashion, and unfortunately 
neither was the roentgenologist. 

It seems obvious that obliterative arteriosclerosis 
is becoming increasingly a surgical disease. I think 
we will agree that operation on the terminal aorta 
and its distal branches is now an accepted part of 
our surgical armamentarium. Obstructive lesions 
of the internal carotid and renal arteries due to 
arteriosclerosis are being attacked with increasing 
frequency. There is no doubt that Dr. Mikkelsen’s 
provocative paper will help lead the way to success- 
ful attacks on lesions in the superior mesenteric 
and celiac arteries in the future. Dr. Mikkelsen 
has obviously proved that early recognition is pos- 
sible, and actually that is the only necessary re- 
quirement in this situation. We do not even have 
to have the aortogram. I am also confident that 
selected cases of coronary atherosclerosis may be- 
come amenable to surgical attack in the near future. 
All these lesions are similar. They attack arterial 
bifurcations, are segmental, and early involve 
relatively large arteries where the distal tree, at 
least initially, is patent. When a thrombus occurs, 
it is always a secondary manifestation. 

An observation which is perhaps worth remem- 
bering and emphasizing is that any operation for 
arteriosclerosis must be considered palliative. It is 
going to be palliative until a method of preventing 
the relentless progression of the problem in a gen- 
eralized fashion is somehow arrived at. At present 
it is very obvious that there is no medicine which is 
effective in the treatment of arteriosclerosis. Dr. 
Beck has mentioned many times that you simply 
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cannot treat a patient with coronary artery disease 
with an electrocardiogram. 

I have felt, from my own experience with a fair 
number of people with obstructive arteriosclerosis, 
that diet would seem to be increasingly important 
in the etiology of this condition. There are many 
examples which can lead one to this conclusion, 
and in general these examples come around to the 
point that populations which are underfed, or at 
least populations which have a low intake of fat, 
do not tend to show arteriosclerosis. During the 
war in Europe the incidence of arteriosclerosis or 
atherosclerotic disease went down with the caloric 
and fat intake, and it has gone up again with the 
rise of caloric and fat intake. Consequently I feel 
obligated to say something to a postoperative 
patient in this regard. I tell him in an adamant way 
that I think it is of extreme importance for him to 
reduce down to the low side of his thinnest adult 
weight. I also tell him to avoid fat and excess 
calories from then on. If you question these pa- 
tients with regard to their weight when they were 
twenty years old, invariably you will find that they 
have gained 20 to 30 pounds. 

I think you will agree that all of us have un- 
doubtedly seen thin, wispy ninety year old people. 
We have to stop to think a minute to remember 
very many obese ninety year oldsters. 

WILLARD E. Goopwin (Los Angeles, Calif.): We, 
as urologists, use arteriography a great deal. I 
should like to add some remarks about technic 
which may be helpful in studying suspected cases 
of this disease. 

About half the arteriograms we take are done 
by the transfemoral method, i.e., needle puncture 
of the femoral artery, followed by passage of a 
polyethylene tube through the needle to any 
desired level in the aorta.* 

This allows the arteriogram to be made with the 
patient lying on his back or in an oblique position. 
As well, the intra-aortic injection may be placed 
at any level the operator desires. 

If you wished to study such a patient arterio- 
graphically, this transfemoral technic could be 
employed in order to find the right level. Multiple 
small injections at different levels can be made 
without fear of multiple aortic punctures as in the 
translumbar technic. 

ALFRED A. Strauss (Palm Springs, Calif.): I am 
very much interested in Dr. Mikkelsen’s article on 
intestinal angina. We have had two cases with 
similar symptoms in which the patient had three 
attacks within a period of five years. The most 
striking thing about the patient was the sudden 
onset of pain with marked local tenderness in the 


* Wa ter, R. C. and Goopwin, W. E. Aortography 
and retroperitoneal oxygen in urologic diagnosis: a 
comparison of translumbar and percutaneous femoral 
methods of aortography. J. Urol., 70: 526-537, 1053. 
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left upper quadrant of the abdomen, with a certain 
amount of restlessness and anxiety. The tentative 
diagnosis was volvulus or mesenteric thrombosis. 
The indication was quite clear to perform an 
exploratory operation. About 12 inches of small 
bowel were thickened, edematous, red and meat- 
like in appearance. The blood supply above and 
below the lesion seemed quite definite, so a resec- 
tion and end-to-end anastomosis were performed. 
The patient made an uneventful recovery. 

After this operation the patient was warned 
that if he had a similar attack he must not wait 
but go immediately to the hospital or he would be 
apt to lose his life. About fourteen months later, 
while driving from or to his office, he again had a 
severe attack in his abdomen and immediately 
drove to the hospital. Again the symptoms were 
similar with the same clinical findings. This time 
about 18 inches of bowel had to be resected. The 
patient made an uneventful recovery. 

About three years later the patient again had a 
similar attack and again went to the hospital. This 
time about 12 inches of bowel were resected about 
4 feet above the ileocecal valve. The patient made 
an uneventful recovery. 

This patient has been carefully studied as to 


a) 


heart and other sources which might cause this 
condition. In studying the blood vessels of the dis- 
sected portion, it seemed that the vessels were 
somewhat narrowed and had, on cross section, an 
increased amount of connective tissue as compared 
with normal blood vessels of the mesenteric vessels. 

The second case was very much like the first one. 
Between the first and second operations there was 
a period of three years. The pathologic findings 
were about the same. The first patient’s last opera- 
tion was performed three years ago and he seems 
well; it has been a year and a half since the second 
patient’s operation. The arteriogram taken on both 
patients found no cause for this condition. I think 
the description given by Dr. Mikkelsen of this 
clinical condition is very interesting because very 
few men so far have found by arteriogram the real 
cause of this condition. 

Wiiuiam P. MIKKELSEN (closing): I wish to 
thank Drs. Cannon, Goodwin and Strauss for their 
comments. 

Dr. Goodwin’s approach to arteriography is well 
taken. Perhaps the best comment I can make about 
it is that if ever I am fortunate enough to see one 
of these patients again, I believe that I shall forego 
aortography. 
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Acute Diverticulitis of the Cecum 
Encountered at Emergency Surgery 


Epwarp M. GREANEY, M.D. AND WILLIAM H. Snypber, M.D., Los Angeles, California 


From the University of Southern California, School of 
Medicine, and the Surgical Service, Los Angeles County 
General Hospital, Los Angeles, California. 


INCE this condition is almost always found 
S unexpectedly at emergency abdominal op- 
eration, an understanding of it is of general 
interest. After an initial encounter with it, we 
have collected fourteen new cases, reviewed the 
recent literature and wish to emphasize two 
practical conclusions: (1) there is a hidden type 
of diverticulitis of the cecum and ascending 
colon which produces a mass indistinguishable 
from carcinoma until the specimen is examined 
by the pathologist, and (2) immediate resection 
for this type of diverticulitis appears to be a 
wise procedure under certain conditions. 

Material. Among 6,781 emergency abdomi- 
nal operations performed from 1948 to 1956 at 
the Los Angeles County General Hospital, 
fourteen cases of proved acute diverticulitis of 
the cecum were encountered. A gross pathologic 
description and microscopic identification was 
obtained in ten cases; in three the surgeon’s 
description of the diverticulum was accepted, 
and proof of existence of the diverticulum was 
obtained in one patient from a barium enema 
at a later date. This is the largest single series 
yet reported. 

An extensive search of the world literature 
of the last five years was made, since the review 
by Lauridsen and Ross [28], and ninety-four 
acceptable new cases were tabulated. (Tables 1 
and 11.) 

Incidence and Symptomatology. No previous 
report was found in the literature giving the 
occurrence of acute cecal diverticulitis per 
emergency abdominal operation. The present 
study indicates that the surgeon can expect to 
encounter it once in about 500 celiotomies per- 


formed for an acute condition of the abdomen. 
(Table 11.) The hidden type, in which the 
differential diagnosis between this and car- 
cinoma could not be made safely until resection 
was performed, was met with once in 1,100 oper- 
ations. The more usual type, in which a pro- 
jecting diverticulum is recognizable as such, 
occurred once in 800 operations. The preopera- 
tive diagnosis in the fourteen reported patients 
with acute cecal diverticulitis was: acute ap- 
pendicitis, ten; intestinal obstruction, three; 
and perforated ulcer, one. 

A review of the literature indicates that the 
first case was reported in 1912 [41]. Other 
reports followed [3], and in 1947 Anderson [2] 
was able to collect only ninety-six cases from 
the world literature up to that time. He added 
eight more from the files of the Mayo Clinic. By 
1952, Lauridsen and Ross [28] could locate a 
total of 149 cases and added four of their own. 
We have been able to review an additional 
106 cases reported by forty-two authors ap- 
pearing in the literature of the last five years, 
and are adding fourteen new cases, making a 
grand total of 273 available for study. Among 
the 106 recently reported cases, ninety-four 
(Tables 1 and 11) were encountered at emer- 
gency abdominal surgery and are the subject of 
special analysis in this paper. Additional statis- 
tical information gleaned from this review is 
listed in the tables. 

Tabulation of the preoperative diagnoses 
made in the recent literature are recorded in 
Tables 1 and 11. Among ninety-four cases, 83 per 
cent were acute appendicitis, 5 per cent ap- 
pendiceal abscess, 4 per cent diverticulitis, 
4 per cent carcinoma of the cecum, 2 per cent 
obstruction and 1 per cent cholecystitis. These 
percentages are a good indication of the signs 
and symptoms which these patients present. 
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TABLE I 
EMERGENCY ABDOMINAL SURGERY WITH A MASS IN THE CECUM DIAGNOSED AS CARCINOMA, 
SUBSEQUENTLY PROVED TO BE DIVERTICULITIS* 


Author and Year Reported 


Pa- 
tient’s 
Age 
(yr.) 
and 
Sex 


Preoperative 
Diagnosis 


| 


Location 


Procedure 
Performed 


Result 


Size of 
Ostium 
(cm.) 


Cangelosi and Khedroo, 1950 [8]... 
Heikel, 1950 [21] 

Mino and Livingstone, 1950 [34]... 
Newton, 1950 [35] 

Sartor, 1950 [46] 


Tasker, 1950 [50] 

Gandy and James, 1951 [17] 

Reid, 1951 [43] 

Smith, 1951 [48] 

Vaughn and Narsete, 1952 [56]. ... 
Bogetti, 1953 [4] 


Duben, 1953 [13] 
Geist, 1953 [18] 


Unger, 1953 [52] 
Butler and Miller, 1954 [7] 
Sanderson and Madigan, 1954 [44]. 


Acute appendicitis 
Carcinoma 

Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute cholecystitis 
Acute appendicitis 
Acute appendicitis 


Acute appendicitis 
Appendiceal abscess 
Acute appendicitis 


Waite, 1954 [57] (?) Carcinoma 

(?) Appendicitis 
Appendicitis 
Acute appendicitis 
(?) Carcinoma 

(?) Carcinoma 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 


Boozer, 1955 [5] 
Dexter, 1955 [12] 
Sarni, 1955 [45] 
Updegrove, 1955 [53] 


Anterior 
Anterior 
Anterior 
Anterior 


Anterior 
Anterior 
Posterior 
Lateral 
Posterior 
Anterior 
Anterior 
Posterior 
Medial 
Posterior 
Anterior 


Lateral 
Lateral 
Posterior 


Exteriorization 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 
Local excision 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomyt 
Right colectomy 
Transverse colos- 
tomy § 
Right colectomy 
Right colectomy 
Right colectomy 


Well 
Well 
Well 
Well 
Well 
Well 
Well 
Dead 
Well 
Well 
Well 
Well 
Well 
Well 
Well 
Well 
Well 


Well 
Well 
Well 


Posterior 
Posterior 
Medial 
Posterior 
Posterior 
Anterior 
Posterior 
Posterior 
Lateral 
Posterior 


Well 
Well 
Well 
Well 
Well 
Well 
Well 
Well 
Well 
Well 


Right colectomy 
Right colectomy 
Right colectomy 
Cecectomy 

Cecectomy 

Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 
Right colectomy 


* The average age of this group of patients was forty-two years; fourteen were males and sixteen were females. The size of the 
ostium and length of the diverticulum was not given in twenty of the cases and is assumed to be very small or microscopic. The aver- 
age size of the recorded ostium was 1 cm. in diameter, ranging from .5 to 2 cm. The length averaged 1.5 cm., ranging from 1 to 2 cm. 
An extensive surgical procedure was performed in all: primary right colectomy in twenty-three, a staged procedure in three, and cecec- 
tomy in two. The average size of the mass at surgery was 3.7 cm. The position was posterior in twelve, lateral in four, anterior in nine, 
and medial in two. The preoperative diagnosis was acute appendicitis in twenty-five, carcinoma of the cecum in four, and cholecystitis 


in one. 
t+ Indicates two-stage procedure. 


t Indicates the presence of muscle fibers in the pathologic specimen. 


§ Indicates later exploration and no lesion found. 


THE HIDDEN DIVERTICULUM 


This paper deals especially with a variety of 
acute diverticulitis of the cecum and right colon 
which produces a mass within the bowel wall 
(Cases 1 to vi). (Table 1v.) The diverticulum 
may be only 1 or 2 mm. in diameter with its 
entire length within the wall of the bowel 
(Fig. 1), but not extending as far as the outer 
surface of the serosa. The major inflammatory 
reaction is thus in the serosal layer (Fig. 2), 
as indicated in the cross section of the mass in 
Case 1 in this series. This produces a firm, fairly 
circumscribed mass from 2 to 6 cm. in diameter 
and thickness. (Fig. 3.) There is no diverticulum 
on the surface nor can one be demonstrated by 
superficial dissection. It can be revealed only 
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by careful gross inspection of the mucosal sur- 
face beneath the mass. The pathologist may 
fail to see the tiny opening and it will then be 
revealed only if the section transects it (Fig. 4, 
Case 11). Another variety of the “hidden” type 
is produced by larger (.5 to 2 cm.) pockets in 
the bowel wall which extend from the mucosal 
side to, but not beyond, the serosa (Cases v 
and vi). From a study of the reports in the 
literature (Table 1), thirty cases appear to fall 
into this group. In none could a diverticulum 
be identified at surgery. In all but two, resec- 
tion of the colon was performed and the diagno- 
sis made by the pathologist. In sixteen of these 
thirty cases, although the pathologist identified 
a diverticulum, its size was not mentioned 


| | 
Size of | Diver- 
| 
| lum 
| | (cm.) 
53, F 4 cm. | 2 
62, F I cm. 
25, F 5 cm. | 
35, M 3 cm. 
37, F I cm. | 
a3. F 1.5 in. 
64, M 2 cm. 
62, M 5 cm. 
30, F 6 cm. 
29, M 2cm. .5t | I 
34, M 3cm. | | 
| 42, M 3 cm. 
72, F 4 cm. .8t 
32, F 3 cm. 5 2 
56, M 3 cm. | rics | 
32, M I cm. I 
42, M 2.5 in. | 
6 cm. 
5 cm. } 2 
| I 
| 
| 2 em. | | 
|| 


CASES CONSIDERED ACUTE DIVERTICULITIS AT EMERGENCY SURGERY* 


Greaney and Snyder 


TABLE II 


Author and Year Reported 


Pa- 
tient’s 
Age 
(yr.) 

an 


Sex 


Preoperative 
Diagnosis 


Identified by: 


Procedure 
Performed 


Kazmierski, 1950 [24] 
Newton, 1950 [35] 


Shaw and Siegler, 1950 [47]... 
Gandy and James, 1951 [17]... 
Gilfillan, 1951 [79] 

Reid, 1951 [43] 

Van Meter and Floyd, 1951 [54] 
Ahlquist and Kepl, 1952 [7] .. 
Churney and Wilson, 1952 [9] 
Ellis and tal 
Forni, 1952 [16]..... 

Jemerin, 1952 [23 

Vaughn an Narsete, 1952 [56]. 


Bogetti, 1953 [4] 


Collins, 1953 [10] 


Geist, 1953 [18] 
Kirk, 1953 [26] 
Unger, 1953 [52] 


nie and Puderbach, 1954 


Yovanovich, 1954 [60] 


Boozer, 1955 [5] 


Leichtling, 1955 [29] 
Nissenbaum et al., 1955 [36]. 
Puestow and Wheeler, 1955 [42] 


Updegrove, 1955 [53] 


Adhesions 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Appendiceal abscess 
Acute appendicitis 
Acute 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
iverticulitis 

Acute appendicitis 
Acute appendicitis 
Appendiceal abscess 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Carcinoma 

Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Appendiceal abscess 
Acute appendicitis 
Acute appendicitis 
Appendiceal abscess 


Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Diverticulitis 

Diverticulitis 

Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Diverticulitis 

Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 
Acute appendicitis 


Anterior 


Posterior 
Anterior 
Posterior 
Anterolateral 
Anterior 
Anterior 
Anterior 
Anterolateral 
Anterior 


Anteromedial 
Anterolateral 
Anterolateral 
Anterolateral 
Anterolateral 
Anterolateral 


Anterolateral 
Anterior 
Anteromedial 
Anteromedial 
Posterior 
Anterior 
Anterior 
Anterior 


Anterior 


Anterolateral 


| Anterior 


Anterior 
Anterior 


Anterior 
Posterior 
Anterior 
Anterior 
Anterior 
Anterolateral 
Anterolateral 
Anterolateral 
Posterior 
Anterior 
Anterolateral 
Anterior 
Anteromedial 


Anterior 


Local excision 
Nothing 
Drain 
Exteriorization 
Inversion. 
Local excision 
Local excision 
Local excision 
Local excision 
Local excision 
Inversion 
Local excision 
Inversion 
Local excision 
Local excision 
Local excision 
Local excision 
Local excision 
Inversion 
Local excision 
Local excision 
Local excision 
Local excision 
Local excision 
Local excision 
Local excision 
Drain 
Cecotomy 
Drain 

Local excision 
Excision, drain 
Local excision 
Cecotomy 


Inversion, drain 
Right colectomy 


Drain 
Nothing 


Local excision 


Local excision 


Appendectomy 
Appendectomy 


Right colectomy | 
Right colectomy 


Local excision 
Local excision 
Suture 

Drain 

Drain 
Cecotomy 


Cecotomy, drain | 


Local excision 
Insert drain 
Inversion 
Drain 
Excision, drain 
Drainage 
Drainage 
Local excision 


Result 


* In these piaty-fous cases the age was stated in fifty-four instances and averaged forty years. There were forty-four males and 
seventeen femal es. 

tT Under * *Appearance,”’ when the surgeon identified a diverticulum by observing a tiny, finger tip-like process or superficial nod- 
ule, ots is recorded (thirty-nine cases). 

nder “Other,” the capital letters have the following meaning: F indicates identification of the diverticulum by presence of a 

palpable fecalith (seventeen cases), D indicates henge the diverticulum by dissection from the surrounding fat and serosa (four 
cases), O by opening the cecal wall at a distance from uke lesion and identifying the ostium ~ cases), C indicates local cecitis or 
inflammation of the cecal wall without a mass (four cases) and B, the diagnosis was confirmed by direct biopsy (seven cases). 

f Indicates the presence of muscle fibers in the microscopic section (nine cases). 

Treated before antibiotics were available. 


| | logic | 
| | Site | Con- | 
A ear-| | firma- 
‘PP Othert tion 
| anceT | 
| (veo | ....... | Yes | Well 
44, M | Yes Yes | (?)Well 
| 42, F D | Yes§ | Well 
+ | 28, F | Yes F Yes | Well 
44, M | | Yes§ | Well 
| 70, F | Yes | 
2 | 20, M | | Yes F | Yes§ | Well 
A 21, F | Yes |F | .... | Well 
| 21, F | Yes Yes | Well 
| 23, M | Yes O Yes | Well 
| 57, F | Yes§ | Well 
63, M | Yes IF Yes§ | Well 
53, M | Yes | F Yes§ | Well 
| Yes | Well 
* | 24, M | Yes Preore Yes | Well 
43, F | Yes Yes Well 
47, M | Yes§ | Well 
30, M ... | Well 
| Yes | Well 
38, F | Well 
‘| 50, F ..... |DandB | Yes | Well 
33, M Yes | Well 
7,F Yes } Yes Well 
31,M Yes | Well 
| Yes | ....... | Anterolateral | Yes Dead || 
64, M | Yes | Well 
+ | 32, M Yes B | Anterior } Yes Well 
| 28, M | .... | Well 
| | 52, M | | Yes Yes Well 
4 30, M | Yes |F Yes | Well 
aite, 1954 [57].............| 36,M | tes. | Well 
23, F | Yes |F Wie Well 
51, F es le 
17, M Yes | | Anterior Yes | Well 
| 26, M Yes | Yes Well 
55, M Yes | Well 
32, M (?)Yes | B Yes | Well 
5 25, M | (?)Yes |B Yes Well 
By 34, M | (?)Yes |B | Yes | Well 
46, M | | (2)Yes | B Yes | Dead] 
| 18, M | | Yes | Yes | Well 
q 36, M | over C ..... | Well 
53, M ... | Well 
i | 45, M | Yes Peer | Yes | Well 
30, M | Well 
| 46, M .... | Well 
| | 59, M | Yes F } Yes§ | Well 
9 | 
| | Anterior | Drain Well 
| 48, M | . | Well 
] | 72, M | | Yes | ba iene | PF | Local excision Yes Well 
| | | 
4 
27% 
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and it is presumed to have been found on micro- 
scopic section and was similar to that in Cases 
I to Iv in this series. 


HIDDEN TYPE OF CECAL DIVERTICULITIS 
WITH MASS 


Case 1. A. D. (Hosp. No. 1520-990), a forty- 
three year old woman, was admitted on October 5, 


TABLE Ill 
INCIDENCE OF ACUTE CECAL DIVERTICULITIS 
PER EMERGENCY ABDOMINAL EXPLORATION 


No. | No. of Incj 
Preoperative Diagnosis of | Opera- d —_ 
Cases | tions 


Hidden Type of Diverticulitis 


4,064 
1,621 


1,095 
6 6,780 


Acute appendicitis 4 
Intestinal obstruction....... 2 
Perforated ulcer............ 


Recognizable Type of Diverticulitis 


Acute appendicitis.......... 4,064 
Intestinal obstruction...... . 1,621 
Perforated ulcer.......... 1,095 


6,780 


Total for both types of diver- 


ticulitis 14 6,780 


1954, with right lower quadrant pain of three 
weeks’ duration. There had been vomiting and 
increasing pain for six days. Previous history was 
negative. Her temperature was 97.6°F., pulse 88. 
The abdomen was soft with tenderness in the right 
lower quadrant. White blood cell count was 10,000 


per cu. mm. The preoperative diagnosis was acute 
appendicitis. 

At surgery a normal appendix was visualized. In 
the adjacent cecum a 3 by 2 cm. mass was seen 
and felt. (Fig. 3.) The serosa over the mass was 
smooth, although slightly injected. Palpation 


Serosa — 


Mucosa 


Diverticulum 


Fic. 1. Cross section of postulated microscopic diver- 
ticulum (contained within cecal wall). Infolding of the 
mucosa has penetrated the muscle layer and extended 
into but not through the serosal layer. This is probably 
of embryonic origin, and when the diverticulum be- 
comes infected produces the hidden form of the disease. 
X 24. (Modified from Maximow, A. A. and Boom, W. 
A Textbook of Histology, sth ed. Philadelphia, 1948. 
W. B. Saunders Co.) 


through the opposing wall of the cecum revealed 
it to be quite firm and apparently entirely within 
the wall as no intraluminal projection could be felt 
and no fecalith identified. Carcinoma was consid- 
ered likely. Neomycin, 1 gm. in 60 cc. of saline, 
was injected into the ileum. Both the appendix and 
mass could be excised by clamping the cecum just 
distal to the ileocecal valve. Right colectomy was 
contemplated if malignancy were revealed. 

Upon opening the specimen, a tiny orifice meas- 
uring 2 mm. in diameter entered a mucosal-lined 
cavity measuring 5 mm. in depth. Section through 


TABLE IV 
HIDDEN CECAL DIVERTICULUM ENCOUNTERED AT EMERGENCY SURGERY FOR AN ACUTE 
CONDITION OF THE ABDOMEN 


Description 


Site 


Procedure 


Performed Result 


3 by 2 cm. mass with mild inflammation 
2 cm.-hard tumor 

6 by 8 cm. mass above cecum 

Mass extends over cecum and above 


Thickened cecal wall with tiny perforation 
Thickened hard area, ascending colon 


Anterior 
Lateral 

Anterior 
Anterior 


Anterior 
Circumferential | Right colectomy 


Uneventful | Well 7 mo. 
Right colectomy | Uneventful | Well 1 mo. 
Right colectomy | Unsteady | Well 3 yr. 
Ileocolostomy and | Uneventful | Well 2 yr. 

right colectomy 
Right colectomy 


Cecectomy 


Uneventful | Well 6 mo. 
Uneventful | Well 1 yr. 
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the mass and tiny pouch revealed it to be a diver- 
ticulum. Microscopic sections showed mucosa but 
no muscle layer. A seven-month follow-up revealed 
no further gastrointestinal symptoms. 


Case u. T. S. (Hosp. No. 1582-660), a forty- 
two year old man, was admitted on June 3, 1955, 


Serosa with 
inflammation 


Fic. 2. Cross section of cecum and mass drawn to 
actual size. The mass which was felt in the anterior 
cecal wall was actually the result of an inflammatory 
reaction, especially involving the serosal component, 
resulting from a tiny diverticulum projecting a short 
distance into the wall from the mucosal side. 


Cross 
section 


Fic. 3. Appearance of cecal mass at surgery. Mass meas- 
ured 3 cm. in diameter and 2 cm. in thickness. The 
serosa was intact; neither ostium nor fecalith was 
palpable. 


with pain in the right lower quadrant and nausea 
of twenty-four hours’ duration. He had not experi- 
enced vomiting or diarrhea, and had never had a 
previous episode. His temperature was 99.2°F. 
There was 3 plus tenderness in the right lower 
quadrant. White blood cell count was 17,000 per 
cu. mm., with 95 per cent polymorphonuclears. The 
preoperative diagnosis was acute appendicitis. 

At surgery the appendix was normal. A 2 cm. 
hard tumor was felt in the lateral wall of the 
cecum. No projection within the lumen could be 
palpated and the serosa of the cecum overlying the 
mass was intact. Early carcinoma of the cecum was 
diagnosed. Neomycin, 2 gm., was placed in the 
terminal ileum. Right colectomy was performed. 

Pathologic examination revealed a 2 cm. long 
diverticulum within the wall of the cecum. The 
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Fic. 4. Case 11. Cross section of cecal wall containing 
an inflamed diverticulum. The mucosa is shown at the 
bottom of the picture extending upward into the diver- 
ticulum. The apex of the diverticulum is within the 
serosal layer. The muscular layer running through the 
center of the photograph does not extend around the 
diverticulum. 


ostium and lumen measured 5 mm. in diameter and 
was surrounded by inflammatory reaction within 
the wall of the cecum. Mucosa was present; no 
muscle layers were visible. The patient was well one 
month postoperatively. 


Case un. A. P. (Hosp. No. 1243-170), a thirty- 
three year old woman, was admitted on November 
7, 1950, with upper abdominal discomfort, more 
to the right, of forty-eight hours’ duration. She did 
not experience vomiting, but had some anorexia. 
Bowel movements were normal. Her temperature 
was 100°F. There was tenderness in the right lower 
quadrant;. no mass was noted. Hemoglobin was 
8.6 gm.; a transfusion was given. The preoperative 
diagnosis was acute appendicitis. 

At surgery the appendix appeared normal. A 
mass was felt in the ascending colon. The McBurney 
incision was closed and a right rectus incision made. 
A rubbery, 6 by 8 cm. mass was felt in the wall just 
above the cecum. It was surrounded by edema but 
had an intact serosa. No diverticulum could be 
seen. The diagnosis was carcinoma. Right hemi- 
colectomy was performed. 

Pathologic examination showed a 3.2 cm. mass 


Wea 
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in the mesenteric side above the cecum. In the 
center, leading from the lumen, was a small mu- 
cosal-lined cavity with surrounding thickened colon 
wall. Microscopic section showed mucosa. No mus- 
cle layers were noted. The patient was discharged 
in two weeks. She was re-admitted three times in 
the next six months for obstruction and abscess. 
When last seen on June 23, 1955, she was entirely 
well. 


Case iv. D.B. (Hosp. No. 1094-992), a thirty- 
nine year old man, was admitted on July 22, 1948, 
with abdominal cramps of two days’ duration. No 
other illness was noted. He had been constipated 
and was taking laxatives. His temperature was 
100°F. White blood cell count was 12,000 per cu. 
mm. The abdomen was moderately distended with 
tenderness in the right lower quadrant. The pre- 
operative diagnosis was acute appendicitis. 

At surgery on July 22, 1948, the appendix was 
normal. There was a mass with some superficial 
inflammatory reaction involving the cecum and 
ascending colon. It did not protrude within the 
lumen and could not be distinguished definitely 
from malignancy. No diverticulum was seen on the 
surface. Ileotransverse colostomy was performed. 
On August 30, 1948, right colectomy was per- 
formed, although at that time no lesion could be 
palpated. 

Pathologic examination showed that the mucosa 
of the cecum formed shallow diverticula-like 
pouches which did not extend through the muscu- 
laris. Otherwise, the appendix and colon revealed 
no abnormalities. The patient was well two years 
later. 


Case v. P. Q. (Hosp. No. 1218-888), a thirty 
year old man, was admitted on June 25, 1950, with 
abdominal pain and vomiting of three days’ dura- 
tion with pain in the right lower quadrant. There 
was no history of a previous attack. Appendectomy 
had been performed eleven years previously. His 
temperature was 100°F. White blood cell count was 
8,400 per cu..mm. There was tenderness in the 
right lower quadrant, and the abdomen was dis- 
tended. The preoperative impression was acute 
obstruction of the small bowel. 

At surgery there were three 5 mm. areas of gan- 
grene with tiny perforation on the anterior surface 
of the cecum. Carcinoma was considered as a pos- 
sible cause. No diverticulum could be seen. The 
cecal wall was somewhat thickened. Streptomycin, 
2 gm., was inserted in the colon. Right colectomy 
was performed. 

Pathologic examination revealed a pocket in the 
anterior cecal wall measuring 1.5 cm. in diameter 
and 2 cm. in depth. The cecal wall was 1 cm. thick 
and inflamed. Microscopic examination showed 
diverticulum with necrotic mucosa; no muscle. 
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The patient was discharged in ten days. Six- 
month follow-up revealed no_ gastrointestinal 
symptoms. 


Case vi. L. E. (Hosp. No. 1522-643), a thirty- 
four year old woman, was admitted on October 5, 
1954, with an eleven-year history of amebic colitis, 


Cross 
section 


Fic. 5. Case vii. Appearance of usual type of cecal 
diverticulum. The finger-like projection extending 
above the surface of the cecal wall is obvious. There 
was minimal inflammatory involvement of the cecum. 
Cross section of the diverticulum is indicated by the 
dotted line, showing serosa and mucosa but no muscle 


fibers. 


never proved, but treated elsewhere. The patient 
was anemic and weak, and had lost 70 pounds in 
the last four years. She complained of diarrhea. 
Barium enema showed almost complete obstruction 
in the ascending and transverse colon. Operation 
was performed on October 23rd for probable car- 
cinoma with obstruction, and a thickened, hard 
area in the ascending colon was felt. Hemicolec- 
tomy was performed. 

Pathologic examination revealed a small diver- 
ticulum in the ascending colon with much fibrosis, 
scarring and stenosis. In addition there were several 
diverticula in the cecum, 1 cm. in depth and ulcer- 
ated. The microscopic diagnosis was diverticulum 
with a question of amebic ulcers, although no 
ameba could be demonstrated anywhere in the 
specimen. Follow-up one year later revealed that 
the patient was well. 


THE USUAL DIVERTICULUM 


In the cecum and ascending colon the usual 
diverticulum in our series (eight new cases, 
Table v) protrudes: above the serosal surface 
and can be recognized readily as an inflamed 
tiny finger tip-like projection above the bowel 
wall. (Fig. 5.) This type of diverticulum is 
usually evident to the surgeon even though he 
has never seen one before and is not familiar 
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TABLE V 
ACUTE CECAL DIVERTICULITIS OBVIOUS AT EMERGENCY SURGERY 


Description Site Procedure Performed Course Result 


1 by 1 cm. discolored diverticulum 
1.7 by 1 cm. inflamed diverticulum 


Excision and closure 
Excision and closure 


Anterior 


Uneventful | Well 1 yr. 
Lateral 


Uneventful | Well; dead 2 yr. later 
of brain hemorrhage 
Posterior | Excision and cecotomy | Uneventful | Well 3 yr. 

Anterior | Excision and closure | Uneventful | Well 1 yr. 

Anterior | Inversion and closure | Uneventful | Well (mild distress) 
5 yr. 

Excision and closure | Uneventful | Well 1 yr. 

Opened and cecostomy | Uneventful | Well 1 mo. 


1 cm. inflamed diverticulum 
Perforated tiny diverticulum 
1 by 1 cm. inflamed diverticulum 


1 by 3 cm. necrotic diverticulum 
Multiple tiny inflamed 
Inflammatory thickening, later 


Lateral 
Lateral 


Medial None 


proved diverticulum by enema 


Uneventful | Well 5 yr. 


with the entity. This was true of the eight 
cases in this report. (Table v.) The sixty-four 
cases of this variety (Table 11) recorded in the 
recent literature, in the main, were identified 
easily. All of our cases of this type and the 
majority of these in the literature (95 per cent) 
were treated by a simple procedure such as 
excision and closure of the cecal wall. 


USUAL TYPE OF CECAL DIVERTICULUM 


Appendectomy was performed in each case 
if not done previously, and all appendices were 
normal pathologically. 


Case vit. A. P. (Hosp. No. 1410-550), a thirty 
year old woman, was operated upon in March, 
1954, for acute appendicitis. A 1 by 1 cm. reddish 
black, projecting diverticulum was excised from 
the anterior aspect of the cecum and the wall was 
closed. The patient was well in February, 1955. 


Case vii. A. L. (Hosp. No. 850-598), a sixty- 
one year old woman, was operated upon for acute 
appendicitis in February, 1954. An obviously 
acutely inflamed diverticulum on the lateral cecal 
wall was excised and the opening closed. Tube 
cecostomy was also performed. Pathologic report 
revealed a 1.7 cm. diverticulum, no muscle fibers. 
The patient had no further gastrointestinal symp- 
toms. She died of a subarachnoid hemorrhage in 
December, 1955. 


Case 1x. N. C. (Hosp. No. 1426-830), a sixty 
year old woman, was operated upon for acute 
intestinal obstruction in August, 1953. A I cm. in- 
flamed diverticulum was excised with the appendix 


at the ileocecal junction and a cecostomy tube in- ¢ 


serted. A 3 by 7 mm. inflamed diverticulum with- 
out muscle layers was'‘described by the pathologist. 
The patient was well three years later. 


Case x. E. H. (Hosp. No. 1542-978), a thirty- 
eight year old man who had had a previous ap- 
pendectomy, was operated upon with a mistaken 
diagnosis of a ruptured ulcer in December, 1954. 
There was general peritonitis and a mass in the 
cecum, on the surface of which projected a tiny 
inflamed diverticulum. This was excised and the 
wall closed. Pathologic examination showed inflam- 
mation of a tiny portion of the “‘cecal wall.” This 
must represent the diverticulum with muscle in 
the wall. The patient was well one year later. 


Case x1. C. R. (Hosp. No. 807-321), a thirty 
year old woman, was operated upon for acute ap- 
pendicitis in June, 1951. A 1 by 1 cm. inflamed 
diverticulum was inverted at the base of the cecum. 
She was followed up for five years and had occa- 
sional mild distress in the right lower quadrant 
of the abdomen. 


Case xu. B.L. (Hosp. No. 1580-405), a sixteen 
year old boy, was operated upon for acute appendi- 
citis in May, 1955. A 3 cm. mass was freed up on 
the lateral cecal wall and recognized easily as a 
necrotic diverticulum. It was excised. Microscopic 
examination showed mucosa but no muscle layer. 
The patient was well fourteen months later. 


Case xin. R.W. (Hosp. No. 1606-520), a forty- 
nine year old man, was operated upon for acute 
appendicitis in September, 1955. A necrotic diver- 
ticulum on the anterior cecal wall was excised and 
a de Pezzer catheter inserted. The patient did well 
and was discharged on the sixth day. No pathologic 
specimen was obtained. He was well one month 
later. 


Case xiv. A. D. (Hosp. No. 1262-286), a forty- 
five year old woman, was operated upon for acute 
appendicitis in February, 1951. An inflammatory 
area 3 cm. wide was seen and felt on the medial 
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cecal wall. A normal-appearing appendix was re- 
moved. Barium enema x-ray four months later 
revealed a 3 cm. diverticulum of the cecum. The 
patient was well five years later. 


COMMENTS 


It is common for the surgeon and pathologist 
to stress the congenital [6,25,30,58], solitary, 
finger tip-like nature of cecal diverticula in 
contrast to the multiple, tiny, fat-covered, 
acquired diverticula frequently observed in the 
sigmoid colon. Many striking reports and pic- 
tures of the solitary protruding diverticulum 
of the cecum and its comparison with a Meck- 
el’s diverticulum have left in the mind of many 
a preconceived notion that this is what to ex- 
pect. It will be helpful, therefore, to realize that 
44 per cent of the cecal diverticula in this 
report and 33 per cent of those recorded in the 
recent literature bear no resemblance to this 
preconceived notion. These cases of diverticu- 
litis produced a mass within the wall of the 
bowel which by inspection, palpation and 
superficial dissection could not be differentiated 
from carcinoma until the specimen was re- 
moved for pathologic examination. This group 
of cases needs a distinguishing name to differ- 
entiate them from the usual variety of diver- 
ticulitis. They present an entirely different 
picture for the surgeon and pathologist, which 
in the past has not been sufficiently empha- 
sized. No surgeon can become personally famil- 
iar with many cases of this type and must 
understand the entity through the recordings 
of others. The authors propose that this 
variety be termed “hidden” diverticula to 
distinguish them from the more usual type. 

In these cases no simple surgical procedure 
was possible which would deal with the problem 
adequately. Direct biopsy [49,60] into the mass 
through the bowel wall and into the lumen is 
unsatisfactory and leaves the mass, if inflam- 
matory, untreated. There is, in addition, an 
element of uncertainty in the mind of the sur- 
geon as to whether or not he has obtained an 
adequate biopsy specimen to rule out carci- 
noma. Opening the bowel at a distance away 
from the mass and inspecting the undersurface 
carries with it the same objections. Confronted 
with such a situation, it seemed reasonable to 
the authors to perform immediate resection of 
the right colon and now, after review of the 
problem, no better solution has been found. 
Therefore, if the patient’s condition is satisfac- 
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tory and the surgeon is prepared, an immediate 
resection is advocated. Under these conditions, 
the use of 5 gm. of neomycin dissolved in 500 cc. 
of saline and injected intraluminally prior to 
resection, as suggested by Poth [60], is worth 
while. In six cases treated by resection in this 
series there was no mortality, and in the thirty 
reported in the literature the mortality was 
3 per cent. 

Carcinoma of the cecum and right colon en- 
countered at emergency surgery is a closely 
allied condition. In 15 per cent of the 885 cases 
reported by Mayo [32,33], prior appendectomy 
had been performed after the onset of symp- 
toms referable to the malignant process, prob- 
ably indicating the acute symptoms caused by 
the cecal carcinoma had required emergency 
surgery but the carcinoma had not been dis- 
covered. It is likely that a mass was present 
at the initial surgery in these cases but was not, 
or could not, be palpated. A series of seventeen 
cases of carcinoma producing emergency ab- 
dominal symptoms has been reported recently 
by Patterson [37]. This study and those of 
others [11,15,22,38,51] suggest strongly that if 
early carcinoma of this region is to be discov- 
ered, the surgeon performing emergency sur- 
gery must include it in the differential diagnosis 
at the operating table. When the appendix does 
not appear to be a satisfactory explanation for 
the acute symptoms, a Meckel’s diverticulum, 
pelvic disease, ureteral stone, mesenteric adeni- 
tis, etc. are looked for, but the cecum may not 
be carefully palpated. This should be a part of 
our practice and teaching. However, it appears 
to be just as important to look for carcinoma 
of the cecum as a cause of true acute appendi- 
citis since twelve of seventeen recent cases re- 
ported by Patterson had, in addition to the 
carcinoma, acute or gangrenous appendicitis. 
Amoebic granuloma [20,31,55], tuberculoma, 
terminal ileitis, periappendiceal granuloma [59], 
endometriosis, etc. may occasionally be a part 
of the differential diagnosis at surgery. 

In discussing diverticlitis of the cecum it is 
important not to confuse the hidden type with 
the more usual variety of this disease in which 
the diverticulum-like nature of the process can 
be recognized by the surgeon at the operating 
room table. There can be no differences in 
opinion as to the proper treatment of the 
“usual” easily recognized variety. In each of 
the eight cases in this report and in almost all 
of the sixty-four cases recorded in the recent 
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literature, a simple surgical procedure was per- 
formed. This usually consisted of simple exci- 
sion and closure and is usually all that is 
needed. The mortality in the present series was 
zero; in the literature it was 5 per cent with 
this form of the disease. 


SUMMARY 


About one-third of all cases of acute cecal 
diverticulitis will be hidden within the wall 
forming a mass indistinguishable from carci- 
noma until the resected specimen is examined 
carefully. A tiny diverticulum measuring no 
more than 1 mm. in diameter may be found. 
Statistically this type of lesion has occurred 
once in 1,100 emergency celiotomies for acute 
conditions of the abdomen. If the patient’s 
condition is satisfactory and the surgeon is 
prepared, resection of the right colon is ad- 
vised. For the usual obvious variety of cecal 
diverticulitis, simple excision and closure is all 
that is necessary. 
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DISCUSSION 


Joe. Baker (Seattle, Wash.): congratulate 
Drs. Greaney and Snyder for their excellent presen- 


tation of a condition that is rare in the individual 
surgeon’s experience, yet constitutes a rough 
hurdle in judgment when encountered at emer- 
gency operation. 

At the Mason Clinic we have had five cases of 
acute solitary cecal diverticulitis, two having been 
previously reported. All were in males, all pre- 
sented as emergencies, and all were thought to be 
appendicitis. 

At surgery three were recognized as solitary 
diverticulitis; simple diverticulectomy was per- 
formed at the time in two and deferred in the third 
until the inflammation subsided, a staging more 
recently recommended by Welch, but for which I 
believe the need will not too often arise. In the 
remaining two cases the entire cecum was resected, 
in one because of the extent of the cecal involve- 
ment, and in the other because it could not be 
differentiated from carcinoma. In this instance a 
radical cancer operation was performed. This case 
would fall into the classification of the “hidden” 
type of diverticulum discussed by the authors, in 
which the character of the mass can be distinguished 
only at pathologic examination: There were no 
deaths in this small series and none in their four- 
teen cases. 

It seems to me that a preoperative diagnosis of 
acute cecal diverticulitis will continue to be diffi- 
cult to obtain. When these acute emergencies 
present, even if we think of this possibility, one is 
loathe to hazard an x-ray of the colon which re- 
quires careful bowel preparation for satisfactory 
interpretation. If we could, with assurance, make 
the diagnosis preoperatively, as in the case of a 
previously demonstrated cecal diverticulum, there 
would be an advantage in giving the inflammatory 
process a chance to subside and in preliminary 
bowel preparation. I am afraid this advantage will 
rarely prevail. 

The more practical difficulty is in establishing 
the diagnosis at laparotomy, without the aid of 
histologic examination, for technical reasons, and 
applying an adequate minimum of corrective sur- 
gery. Lauridsen and Ross, in reviewing 153 acute 
cases, found a mortality of 1.6 per cent after simple 
diverticulectomy as against 7.3 per cent when the 
cecum was resected. I have forgotten how this 
compares with the rate reported to this Society 
several years ago by Dr. Boyden for primary one- 
stage resection in acute sigmoid diverticulitis. With 
present day antibiotics and the precautions out- 
lined by the authors, this figure should be lower 
today. 

When cancer cannot be excluded, the entire right 
colon and mesenteric lymphatics must be resected, 
and staging will not often be desirable. 

In the one operation we staged, the patient was 
young and the diagnosis certain. When the diver- 
ticulum was excised, it proved histologically to 
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have all three layers in its wall, thereby supporting 
the statement of the authors and others that a 
diverticulum in the cecum may differ from those 
in the left colon in that they may be true congenital 
diverticula rather than simple herniations of the 
mucosal layer. 

Last year Dean Seabrook presented us with a 
rare cecal lesion to be considered in the baffling 
bleeder—the fatty infiltration of the ileocecal valve. 
This year Drs. Greaney and Snyder have given us 
another cecal lesion to consider in emergency condi- 
tions of the abdomen. Incidentally, these patients 
may also bleed. As a corollary, when in our routine 
examinations solitary or scattered tics are found 
in the right colon, the patient should not only be 
alerted as to their presence but also prompted to 
relay voluntarily this information to any physician 
who might see him for an acute abdominal crisis. 
This possibility could not then be overlooked, and 
these few would realize a dividend from their prior 
routine examinations. 

Netson J. Howarp (San Francisco, Calif.): 
I found the paper of Drs. Greaney and Snyder 
most interesting. We are quite used to thinking of 
acute diverticulitis of the sigmoid in patients with 
left-sided abdominal pain, fever, tenderness and a 
palpable tender colon. We tend to forget that 
diverticulitis of the cecum or ascending colon may 
occur. If one tabulates the ages of the patients 
reported in the authors’ paper and those from the 
collected literature, it is found that the majority 
are under fifty years of age. It is easy to see why 
in this age group the disease is usually taken for 
appendicitis. However, from the authors’ studies 
it is apparent that we must keep in mind acute 
diverticulitis when patients present with symptoms 
in the right lower quadrant of the abdomen. The 
lesion which they term hidden diverticulitis occurs, 
I am sure, in the sigmoid as well, but because of the 
number of diverticula usually involved it is more 
easily recognized. I have operated upon two pa- 
tients with the hidden type of diverticulitis of the 
cecum and have found two more cases of the disease 
in the files of St. Joseph’s Hospital in which opera- 
tion was performed; one was the projecting, finger- 
like type. All four of these patients were younger 
than fifty; two were in their twenties. Except when 
the diverticulum is obviously finger-like and pro- 
jecting, the lesion bears a resemblance to carcinoma, 
as do the amebic granuloma and the hyperplastic 
type of tuberculosis. The swelling, induration and 
glandular enlargement make it imperative to resect 
the lesion so as to be sure that carcinoma is not 
present, and as Drs. Snyder and Greaney state, no 
better treatment than resection can be offered. 

R. Bruce Hentey (Oakland, Calif.): I, too, 
would like to congratulate Drs. Greaney and 
Snyder on this very fine paper. 

I have had eight of these cases in my own prac- 
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tice during the past seven to eight years. A short 
history of symptoms varying between twenty-four 
to seventy-two hours occurred in all patients, and 
the preoperative diagnosis was uniformly acute 
appendicitis. In two of the patients the abdomen 
had already been opened when I was called. 

I would classify the first five cases as examples 
of the hidden type of diverticulitis of the cecum 
because the area of inflammation in the mass was 
much larger than a simple diverticulum. In three 
of the five cases, the inflammatory mass measured 
from 1 to 3 inches in diameter and we elected not 
to perform any definitive surgery. Because we 
could not rule out carcinoma in the two other cases 
one-stage right colectomy was performed. 

There were two patients with acute diverticulitis 
of the hepatic flexures. The inflammatory masses 
were freely movable but the size was such that 
resection of the colon would have been required 
for removal, and not simple diverticulectomy. 
No definitive surgery was performed in these two 
cases. 

Acute diverticulitis in a low-hanging transverse 
colon with a large inflammatory mass was present 
in the last patient. The operator had made a pre- 
operative diagnosis of acute appendicitis. When I 
arrived in the operating room I could not rule out 
carcinoma completely, so resection of the colon 
was performed. 

In three of the eight cases resection of the colon 
was performed with uneventful recoveries. No 
definitive surgery was deemed necessary in five 
cases. All five made uneventful recoveries and 
follow-up barium enemas were negative. 

W. KENNETH JENNINGS (Santa Barbara, Calif.): 
I would like to bring to your attention still another 
unusual surgical emergency involving the cecum, 
which in this case was indistinguishable from acute 
diverticulitis. 

This last summer we removed the cecum from a 
sixty-nine year old woman who was admitted to the 
hospital complaining of acute right-sided pain of 
about nine hours’ duration. There was nothing of 
significance in her past history except that at age 
sixty-two she had undergone appendectomy for a 
perforated appendix. 

At the operating table we were unable to dis- 
tinguish between acute diverticulitis and carcinoma 
with secondary infection involving the cecal wall, 
so right hemicolectomy was performed. 

Upon opening the bowel we found a lesion which 
involved about one-third of the cecal mucosa and 
extended into the terminal ileum. 

There was ulceration and extensive secondary 
infection affecting almost the entire wall of the 
cecum and the terminal ileum. 

Microsections of the lesion revealed a villous 
adenoma. As you know, villous adenoma is common 
in the rectum and the lower sigmoid, as are diver- 
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ticula, but is rarely seen in the right colon. This 
was the first one in our experience, and we thought 
it might be worth presenting. 

Louis P. GamBee (Portland, Ore.): A number 
of years ago a physician in a small community 
subjected a man to laparotomy because he believed 
the man had acute appendicitis. He found, however, 
that the appendix was not involved and that there 
was a small tumor mass proximal to the appendix. 
He biopsied this mass and was told that it was an 
inflammatory process. 

This patient sought no further attention for seven 
years when he finally was sent to me with a palpable 
tumor mass in the right lower quadrant of the 
abdomen. This tumor mass proved to be a car- 
cinoma which originated in a diverticulum of the 
cecum. 

CLARENCE E. StaFrorp (Los Angeles, Calif.): I 
would like to add one further comment to this very 
informative paper. 

A forty-seven year old Japanese man had a 
massive gastrointestinal hemorrhage as a result of 
inflammatory change in the base of a diverticulum 
of the right colon just above the cecum. 

From the specimen one could recognize the 
appendix on the right and the ascending portion of 
the colon on the left. There were three diverticula; 
in the center one the inflammatory changes at the 
base had involved a major blood vessel, which was 
the source of bleeding. Because of the involvement 
of the blood supply, it was necessary to resect a 
portion of the right colon. 

This case adds another complication that one has 


to think about when looking for the cause of gastro- 
intestinal bleeding. 

Gorpon K. Situ (Los Angeles, Calif.): I would 
like to make one point in line with the paper by 
Dr. Goodwin on “The Surgeon, the Urologist and 
the Patient with Abdominal Pain.” 

The first case of diverticulitis of the ascending 
colon that I encountered was during my residency. 

A young boy, about seventeen years of age, was 
sent to my Chief because his condition was going 
downhill after three unsuccessful attempts to drain 
a perinephric abscess on the right side. 

When he arrived at the hospital it was obvious 
that the drainage was inadequate. We enlarged it 
and found some packing present. About the second 
day, as the packing was removed, fecal matter 
came out with it. 

The diagnosis then became quite obvious, and a 
barium enema revealed a perforation of the ascend- 
ing colon just above the tip of the cecum. At lapa- 
rotomy, right colectomy was performed. 

I think this is an important point to remember 
because diverticula in the cecum and ascending 
colon can perforate posteriorly through the leaves 
of mesentery. 

Epwarp M. Greaney (closing): We gave a great 
deal of attention to the problem of whether or not 
these diverticula were true or false. After reviewing 
all available slides with the pathologist, the con- 
clusion was reached that even though muscle was 
demonstrated in the section, these were still 
acquired or false diverticula. This remains, how- 
ever, a controversial issue. 
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RADICAL VS. CONSERVATIVE TREATMENT 


W. WaLLAcE GREENE, M.D., San Francisco, California 


From the Stanford University Surgical Service at the 
San Francisco City and County Hospital, Department of 
Public Health, San Francisco, California. 


s the average age of the population in- 
A creases, it is to be expected that more 
diverticulosis of the colon will be seen and more 


TABLE I 
AGE DISTRIBUTION 


| No. of Cases Average Age 


Diverticulosis: 


Female 


17 (34 to go) 
6719 yr. (23 to 92) 


| 142 (40.3%) | 67 
211 (59.7%) 


Diverticulitis: 
64 (35.7%) | 65 yr. (41 to 83) 
115 (64.2%) | 66 yr. (39 to 91) 


of the complications of the condition will be 
encountered. In the past, surgery was per- 
formed mainly for the complications but in 
recent years surgeons have adopted a more 
vigorous approach to the treatment of diver- 
ticulosis and diverticulitis [2,4,13]. With the 
aid of antibiotics and improved surgical and 
anesthetic technics, the mortality rate for 
resections of the colon has become quite low 
and it is possible to remove relatively large 
portions of the colon with little risk to the 
patient [3,6,14]. Many doctors are apparently 
not aware of this fact and have continued to 
treat the condition by “conservative” medical 
means because they believe more “radical” 
treatment is not justified. 

It would be possible to reach some agreement 
as to the best treatment if the prognosis or 
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response to treatment could be determined in 
any given case at the outset. Unfortunately, 
this is not possible. This study was undertaken 
in an effort to find evidence which might help in 
determining the best type of treatment to be 
employed. 


TABLE II 
DISTRIBUTION OF DIVERTICULOSIS 


Distribution | Per cent 


Sigmoid colon only 

Descending and sigmoid colon 
Transverse descending and sigmoid colon 
Entire colon 


A group of 353 cases of diverticulosis of the 
colon seen in the San Francisco Hospital be- 
tween July, 1946 and July, 1956 was reviewed. 
All patients seen on both the Stanford and 
the University of California services were in- 
cluded. Many had had previous entries for 
the same condition but returned during this 
period for treatment. A diagnosis of diverticu- 
litis was made in 179 (40.7 per cent) cases. 
(Table 1.) 

The diagnosis of diverticulosis was made by 
roentgenologic examination and by autopsy. 
Many cases were found coincident with some 
other condition. The youngest patient in whom 
diverticulosis was found was a Chinese girl of 
twenty-three years who died of tuberculosis. 
Many of the patients were more or less obese 
although diverticulosis was found in some who 
were very thin. About 15 per cent were listed 
as being markedly obese. The condition was 
distributed throughout the colon as shown in 
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The diagnosis of diverticulitis was made 
clinically in most cases with confirmatory roent- 
genographic evidence, while in other cases the 
diagnosis was made at surgery or at autopsy. 
The main symptoms were dull abdominal pain, 
“fullness” in the abdomen, gas, rectal urgency 
and diarrhea in many cases. Several gave a 
story of generalized abdominal pains becoming 
localized in the left lower quadrant of the ab- 
domen after eight to twelve hours. Vomiting 
occurred in many of the severe cases. The aver- 
age temperature of those who were diagnosed 
clinically as having diverticulitis was 100.6°F. 
and the average white blood count was 14,350 
per cu. mm. In several of the more elderly pa- 
tients there was little constitutional reaction, 
and in four such patients with a ruptured diver- 
ticulum and peritonitis there was only low 
grade fever and a normal leukocyte count. 

Obesity makes localization of the tenderness 
difficult and may mask some of the physical 
signs. Since most diverticulosis and diverticuli- 
tis is found in the sigmoid colon, most of the 
tenderness is found in the left lower quadrant 
of the abdomen. However, the sigmoid colon 
often lies deep in the pelvis or may extend to 
the right side, and thus may alter the localiza- 
tion of tenderness. This may account for the 
fact that a diagnosis of diverticulitis is often 
missed or is difficult to establish. Three of the 
patients in this group had acute diverticulitis 
in the cecum and another had diverticulitis in 
the transverse colon. In each of these cases, 
the maximum tenderness was at the site of the 
involved area. 

There were fifteen acute perforations with 
peritonitis in this series although it has often 
been stated that they are rare. One was large 
enough to admit the index finger without dif- 
ficulty. One interesting case involved a patient 
who had a perforation which occurred while 
he was receiving cortisone therapy for sclero- 
derma; the symptoms and signs were masked. 
The cause of death was found at autopsy. There 
were no perforations of diverticula due to for- 
eign bodies in this series. An interesting per- 
foration seen recently in private practice was 
due to a chicken bone. At surgery one end of 
the bone was caught in a diverticulum and 
had perforated it. 

In those patients with a discharge diagnosis 
of acute diverticulitis during this ten-year 
period, it was found that 65 per cent were ad- 
mitted on the Medical Service while 32 per cent 


were admitted on the Surgical Service and 
3 per cent on the Gynecological Service. This 
fact led to an investigation of the admission 
diagnoses which indicated that diverticulitis 
can simulate a variety of conditions. (Table 111.) 


TABLE III 
ADMISSION DIAGNOSES 


Diagnosis 


| No. of Cases 


Diverticulitis 

Rectal bleeding 
Neoplasm of colon............... 
Bowel obstruction 
Enterocolitis.......... 

Abdominal pain 

Appendicitis 

Peritonitis 

Urinary tract infection.......... 
Twisted ovarian cyst 

Pelvic abscess 

Dissecting aneurysm.................| 


NNN 


Most of those patients admitted on the 
Medical Service and in whom complications 
developed were seen later by a surgeon in con- 
sultation, but the largest percentage were 
treated with a conservative medical regimen. In 
most instances, after a diagnosis of diverticulitis 
was made, the patient was given a low residue 
diet and antispasmodic medication. Antibiotics 
or sulfa drugs were usually given if fever or 
leukocytosis was present. If the process sub- 
sided without complications, the patient was 
discharged on a low residue diet and was told 
to return to the outpatient clinic if he had recur- 
rent symptoms. Some of these patients appar- 
ently had no further trouble, but many had 
repeated entries for the same condition and in 
some severe complications subsequently de- 
veloped. Occasionally patients with inflamma- 
tory masses were treated conservatively with- 
out surgical consultation and no active treat- 
ment was advised for the purpose of eradicating 
the condition. This is not pointed out to criti- 
cize the treatment of any particular patient in 
this series but rather to indicate the unfortunate 
attitude of many who see patients with this 
condition. 

Diverticulosis is a condition which is found 
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mainly in the older age groups with the number 
and size of the diverticula frequently increasing 
as the person becomes older. The incidence of 
diverticulosis is generally considered to be 
about 10 per cent in those above the age of 
forty years. It has been estimated that diver- 


TABLE IV 
DIVERTICULITIS 


cating the early changes and the five- to twenty- 
year group indicating the late. changes. It 
can be seen that as time progressed a higher 
percentage of patients who had once had 
diverticulitis either had repeated attacks or 
complications developed. Of the 109 patients 


TABLE v 
FOLLOW-UP OF PATIENTS WITH DIVERTICULITIS 


No. of Cases 


15 to 20 


Total 


ticulitis will develop in about 10 to 20 per cent 
of those patients with diverticulosis; and of 
those with diverticulitis, about 10 to 20 per 
cent will require surgical intervention. 

An attempt was made to determine the 
course of the patients seen in this series. There 
was not a sufficient number of cases of asymp- 
tomatic diverticulosis with adequate follow-up 
to justify any conclusions. However, it was 
interesting to find that of twenty-three cases 
in which ‘barium enemas originally showed 
only diverticulosis, during the ensuing five to 
twenty years, diverticulitis developed in ten; 
three had episodes of bleeding for which no 
cause other than diverticulosis was found; and 
in two, perforation with abscesses developed. 

Of the cases of diverticulitis, only those were 
included in which it was considered there was 
adequate objective and subjective information 
which might allow some conclusions to be 
made. Table 1v shows the number of cases 
followed up. 

The number of patients with diverticulitis 
having progressive changes, as opposed to 
those who had no further attacks or changes as 
determined by recheck, x-ray examination or 
follow-up histories, is shown in Table v. It 
should be emphasized that these statistics 
apply to patients who originally had complaints 
and signs referable to their bowel severe enough 
to warrant hospitalization and in whom a 
definite diagnosis of diverticulitis was made. 

These cases were divided into two main 
groups with the one- to five-year group indi- 


One to Five to 

Five | Twenty 

Progressive Changes | Years Years 
(No. of (No. of 

Cases) Cases) 


Total Cases 


= 


Recurrent diverticulitis. . .|12 
Perforation, abscess, fistula al1o 
Stricture or obstruction...| 4 
Hemorrhage | 9 


(57.4 %)|30 (81.3 %)| 74 (67-90%) 


|26 (42. 6° %0)| 9 (18.7 %)| 35 (32.1%) 
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making up both groups, seventy-four (67.9 per 
cent) had recurrent symptoms which required 
additional hospital entries. Of these, thirty 
(40.5 per cent) patients had recurrent attacks 
of diverticulitis while complications developed 
in forty-four (59.4 per cent). Certainly, some 
of the patients with progressive changes might 
have been saved additional periods of disability 
and some of the serious complications if the 
involved segment of bowel had been removed as 
an elective procedure earlier in the course of 
the disease. 

The progress of this condition is shown in 
several case summaries which follow. 


CASE REPORTS 


Case1. M.M.,aseventy-three year old woman, 
was seen in May, 1945, complaining of recurrent 
attacks of lower abdominal pain of ten years’ dura- 
tion. A barium enema showed diverticulosis of the 
sigmoid colon. She was put on a medical regimen 
but returned in September, 1946, again complain- 
ing of lower abdominal pain. The barium enema 
was about the same as in 1945 and she was again 
put on a medical regimen. In July, 1947, she had a 
hemorrhage from the bowel. Barium enema showed 
signs of diverticulitis of the sigmoid colon with 
narrowing of the bowel lumen. She was given a 
finely divided diet and antispasmodics. She was 
seen in October, 1949, complaining of constant ab- 
dominal pain. Barium enema showed signs of diver- 
ticulitis with obstruction in the sigmoid colon. Re- 
section of the sigmoid colon was performed. 
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Case. E. A., a sixty-one year old woman, was 
first treated in 1943 in the outpatient clinic for 
recurrent attacks of pain in the left lower quadrant 
of the abdomen. In 1945 a barium enema was inter- 
preted as showing diverticulitis of the sigmoid 
colon. In December, 1948, an inflammatory mass 
was noted in the left lower quadrant of the abdo- 
men. Transverse colostomy was performed in 
January, 1949, but a pelvic abscess developed 
which was drained through the rectum in March, 
1949. Her condition improved but in July, 1949, 
she returned with a sigmoidovaginal fistula. Resec- 
tion of the sigmoid colon was performed. 


Case ut. A. H. S., a thirty-six year old man, 
was seen in 1943 with diverticulitis of the sigmoid 
colon with an abscess. This was drained and he left 
the hospital after three months. He was seen again 
in December, 1948, with a tender mass in the left 
lower quadrant of the abdomen which subsided 
with bedrest and penicillin. He returned in March, 
1949, with another mass in the left lower quadrant 
and a barium enema showed signs of diverticulitis 
of the sigmoid colon with obstruction. The mass 
subsided again with the aid of penicillin but he 
returned in June, 1949, with lower abdominal pains. 
A barium enema at that time showed a sinus tract 
outside the sigmoid colon. Resection of the sig- 
moid colon was performed. 


Case iv. M. A. W., a fifty-seven year old 
woman, was seen in 1939 after passing a large 
amount of blood per rectum. A barium enema 
showed diverticulosis of the sigmoid colon. She 
returned in October, 1940, complaining of left- 
sided abdominal pain, and a barium enema again 
showed diverticulosis of the sigmoid. In August, 
1944, she had a bowel obstruction. At operation it 
was found to be due to a loop of ileum which was 
adherent to a mass in the sigmoid colon due to 
diverticulitis. She was seen again in February, 1946, 
complaining of lower abdominal pain. A barium 
enema showed a constricted area in the sigmoid 
colon. Left colectomy was performed. She had 
signs of partial bowel obstruction in August, 1950, 
and a barium enema showed that diverticulosis of 
the ascending and transverse colon had developed. 


In addition to these illustrative cases, there 
were many other patients with numerous 
entries. One had eight separate entries for 
diverticulitis over a period of thirteen years, 
with an average hospital stay of twenty-nine 
days for each entry. Each time she had typical 
physical findings of sigmoid diverticulitis with 
fever and leukocytosis. She was treated by 
dietary management, sulfa drugs and anti- 
biotics, and although she responded well to 


the treatment, she spent 232 days in the hos- 
pital for this condition and each time ran the 
risk of having a serious complication. From an 
economical as well as a risk standpoint, this 
patient would have done better with resection 
of the sigmoid colon which was the site of her 
diverticulitis. 

Most of the patients who were treated con- 
servatively over a period of years were seen by 
different members of the medical staff on each 
entry. This was due to the rotation of services 
and may have contributed to the fact that a 
large number had repeated entries without con- 
sideration of more radical treatment. 


ASSOCIATION OF DIVERTICULITIS AND CARCINOMA 


Frequently it is difficult to differentiate be- 
tween the signs and symptoms of diverticulitis 
and carcinoma of the colon. A number of 
criteria have been proposed in helping to make 
a differential diagnosis between these two con- 
ditions [12]. Usually, when there is any ques- 
tion, the patient is put on a low residue diet 
with antispasmodics for a period of three or 
four weeks and then the barium enema is 
repeated. Frequently, a definite diagnosis still 
cannot be made at that time so surgery is 
advised. There will probably always be some 
question as to the correct diagnosis in any case 
in which there is constriction of the lumen of 
the bowel in the presence of diverticulitis and 
often, even at operation, a definite diagnosis 
cannot be made without the help of a patholo- 
gist. This state of affairs existed in a number of 
the operated patients in this series, but it was 
especially interesting to note that unsuspected 
carcinoma was present in two patients with 
diverticulitis and was found in the surgical 
specimen after removal. This also happened 
recently in a private case in which there was 
a ruptured diverticulum with a small abscess 
outside of the bowel, but in the resected portion 
there was a small carcinoma about 1 inch from 
the site of rupture which had not been demon- 
strated by barium enema. There was no indi- 
cation in these cases that diverticulosis played 
a part in the origin of the carcinoma. Benign 
polyps were found in one of the resected speci- 
mens in this series, which further illustrates 
the point that diverticulitis may cause changes 
in the bowel which can hide other underlying 
conditions. 

Although it is not wise to attempt to resect 
an acutely inflamed area of bowel, early surgery 
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is advisable if carcinoma is suspected. The 
presence of a mass or the signs of obstruction 
often encourage more rapid action, but too 
often there is needless delay. If the changes in 
the bowel due to diverticulitis are severe 
enough to resemble carcinoma, the patient 
has a good chance of having persistent trouble 
and will probably require surgery later any- 
way, so that little will be gained in most in- 
stances by waiting. It is obvious that if a car- 
cinoma is found, a much more radical resection 
should be performed than if an inflammatory 
process is found. 


BLEEDING 


In this series of 353 cases of diverticulosis, 
sixty-two (17.6 per cent) were admitted be- 
cause of gross bleeding. This compares with 
the average of 15 to 20 per cent reported by 
other observers [5,7,10]. The average age was 
seventy years (ranging from forty-nine to 
eighty-eight years); there were twenty-two 
males (35 per cent) and forty females (65 per 
cent). In almost all of them there was a prac- 
tically identical history of a sudden urge to have 
a bowel movement, often with abdominal 
cramps, followed by a large bloody stool. Many 
were awakened during the night with cramps 
and then passed a bloody stool. Several pa- 
tients had two or three bloody stools before 
being admitted to the hospital, and about half 
complained of weakness and dizziness after 
passing the bloody stool. In all of these cases 
no other cause for bleeding was found. Each 
patient underwent anoscopy and sigmoidos- 
copy, and all had a gastrointestinal series, 
which was negative. Most of them also had 
air contrast enemas. Of course, it is impossible 
to state with certainty that all patients bled 
as a result of diverticulosis, but in none was 
there any evidence that some abnormality in 
the upper gastrointestinal tract was the cause 
of the bleeding. In addition, there was no indi- 
cation of Meckel’s diverticulum, polyps, ulcera- 
tive colitis, hemorrhoids, blood dyscrasias, etc. 
Any patient who had roentgenologic changes 
in the gastrointestinal series or had any con- 
stitutional disease which might cause the 
bleeding was eliminated from this group even 
though he might have had diverticulosis and a 
history of bleeding. 

Definite signs of diverticulitis were found in 
twenty-eight patients (45.1 per cent) either by 
roentgenologic or autopsy findings. Diverticu- 


losis of the sigmoid and descending colon was 
found in forty-three (69.3 per cent), while 
diverticulosis of the entire colon was found in 
nineteen (30.6 per cent). During a seven-year 
follow-up period, twenty-five patients (40.3 per 
cent) had recurrent bouts of bleeding requiring 
from two to four hospital entries. Twenty-one 
patients required transfusions; twelve required 
more than 2 units of blood, with a maximum of 
5 units for any one patient on one entry. About 
half of the patients showed signs of bleeding 
for more than one day, with the average being 
six days. There seemed to be a definite relation- 
ship between the extent of the diverticulosis 
and the amount of bleeding—those with the 
most bleeding seeming to have the most ad- 
vanced diverticulosis. 

Two of the patients who were admitted with 
bleeding required resections two and five years 
later, respectively, because of diverticulitis 
with obstructing masses. Three patients had 
hemorrhages from two to seven days prior to 
perforation of a diverticulum into the free 
peritoneal cavity. All three died of peritonitis. 
In view of these cases, bleeding would seem to 
indicate an active ulcerative process and the 
possibility of impending perforation should be 
kept in mind. 

Two patients were operated upon in an 
attempt to find and control the bleeding. In 
both, the colon was filled with blood and the 
remainder of the gastrointestinal tract was 
normal. Numerous diverticula were present but 
it was not possible to find the bleeding point 
by colotomy. The abdomen was closed in each 
case without doing anything further, and the 
bleeding subsequently stopped. One patient 
died of cardiac arrest during resection for an 
inflammatory mass which had been bleeding. 

One patient had had an operation five years 
before for a carcinoma of the rectum and began 
to have bleeding from the colostomy. A sig- 
moidoscope was passed into the colon through 
the colostomy and a bleeding point on the edge 
of a diverticulum was seen. The bleeding 
eventually stopped. 

There were two deaths resulting directly from 
bleeding in this series. An autopsy was not ob- 
tained on one, but the other was found to have 
a large diverticulum about 2 cm. in diameter in 
the descending colon with “extensive ulceration 
and inflammation” in its base. Large arteries 
were seen in the section around the ulcerated 
area. In another case, bleeding was thought 
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to be the indirect cause of death in a patient 
who died with cardiac failure. She was ad- 
mitted to the hospital with rectal bleeding. 
She had undergone resection of the sigmoid 
colon for diverticulitis with a fistula to the 
vagina one year before, at which time about 
18 cm. of bowel had been removed. At autopsy, 
diverticulosis of the remaining colon was found 
and in one of the diverticula there was an area 
of necrosis of the mucosa which was thought 
to be the site of bleeding. 

In reviewing this series of cases with bleed- 
ing, It seemed quite evident that there was 
reluctance on the part of the attending staff to 
consider the bleeding as due to diverticulitis. 
This same tendency seems to be almost univer- 
sal among doctors. It seems that making such a 
diagnosis is an admission that the doctor is 
unable to find the cause of bleeding and so a 
diagnosis of “‘hemorrhage from the G.I. tract” 
is made with an additional diagnosis of diver- 
ticulosis with or without diverticulitis. Ad- 
mittedly, it is difficult to find bleeding points 
in the colon just as it is often difficult to find 
them in the stomach. However, just because it 
is difficult to prove does not mean that it does 
not occur, and more effort should be directed 
toward definitely establishing this possibility 
to everyone’s satisfaction. 

In patients with repeated bouts of bleeding 
which are apparently due to diverticulosis, 
resection of the colon should be considered if 
the condition is localized. This might seem to 
be a radical viewpoint in patients in the older 
age group, but hemorrhage is apt to be more 
severe in patients with arteriosclerotic or hyper- 
tensive changes who are frequently found in 
this group. When massive hemorrhage appar- 
ently from the colon persists, exteriorization 
of the sigmoid colon or a Mikulicz resection 
should be considered as a possible life-saving 
procedure. 


OPERATIVE PROCEDURES 


In the past, diverticulitis has been treated 
quite conservatively at the San Francisco 
Hospital. Surgery was performed only for the 
complications and accounts for the varied 
procedures and the high mortality rate found 
in this series. A summary of the operative pro- 
cedures is shown in Table v1. 

Several of the patients operated upon were 
extremely ill and died in twenty-four hours, but 
other patients died five to six weeks after sur- 
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gery as a result of sepsis. A number had com- 
plications of renal or cardiac failure. There was 
only one death among the resections and this 
was due to cardiac arrest during the procedure. 
One death occurred several weeks after resec- 
tion, and autopsy showed death to be due to 


TABLE VI 
OPERATIVE PROCEDURE (FIFTY-SIX CASES OPERATED) 


Times 
Procedure | Performed 
Resection with cecostomy........... 3 
Resection with colostomy........... 
Exploratory laparotomy (open and close)| 8 
Closure of perforation................ 6 
Drainage of abscess with colostomy... . 5 
Colostomy only (3 refused closure)... .. 6 
3 
Colotomy (for bleeding)............... 2 
Exteriorization of perforation.......... 3 
Drainage of abscess only.............. | 2 
Release of adhesions (obstruction of | 
ileum due to adhesions to sigmoid). . . I 


TABLE VII 
OPERATIVE MORTALITY 


| No. of Cases 


Operation 
| 
Resection (cardiac arrest)........ 1 (4.5%) 


Exploratory laparotomy (peritonitis) .| 2 
Closure of perforation (peritonitis) ...| 1 
Drainage of abscess and colostomy | 


Colostomy (pulmonary embolus)..... | 1 
Cecostomy (peritonitis)............. 2 


Exteriorization (pulmonary embolus). | 2 


cardiac failure. The operative mortality in this 
series is shown in Table vir. These were all 
complicated cases and account for the high 
mortality rate. 

The ideal surgical procedure should be one 
which will eradicate the condition and, there- 
fore, resection is the procedure of choice. This 
should be performed usually as an elective 
procedure. A one-stage resection in an acute 
case is not advisable. Exteriorization was used 
for three perforations in this series in which it 
was believed the affected area could be resected 
later. Closure of perforations without a proxi- 
mal colostomy is a hazardous procedure but 
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good results were obtained in five of six cases. 
If an acute perforation is reasonably certain 
in a patient and the general condition is satis- 
factory, exploratory laparotomy is indicated. 
The size of the perforation cannot be deter- 
mined without direct observation. In one case, 
as noted previously, the perforation admitted 
the tip of the finger. 

Cecostomy was performed as a decompress- 
ing procedure in five cases, but colostomy is a 
better procedure since it will decompress the 
bowel and also defunctionalize it. When lapa- 
rotomy is performed and diverticulitis is found, 
as in seven cases in this series, an evaluation 
must be made at the time as to the probabili- 
ties. If the process seems to be well walled-off 
and localized only to the bowel, then the area 
might be reinforced by fastening omentum 
about it and relying on antibiotics to help the 
process to subside. If the process is quite exten- 
sive and other organs are involved, it is advis- 
able to perform transverse colostomy only and 
plan resection for a later date 

The colostomy may be performed either to 
the right or the left of the midline, but the 
transverse colon should be pulled well over to 
the left so as to leave as much as possible of the 
colon free on the left side to facilitate the subse- 
quent resection. The time for the resection will 
vary with each case depending on the extent of 
the inflammatory process. In addition to the 
physical signs, the temperature, white blood 
count and sedimentation rate may help to 
determine the optimum time for surgery. The 
second stage can usually be performed after 
six or eight weeks. If there seems to be a good 
possibility that carcinoma exists, an attempt 
should be made to perform the second stage 
after three or four weeks or as soon as the 
acute process has subsided. 

The mortality rate in most reported series 
of resections is under 3 per cent. This rate can 
be maintained if care is taken in selecting pa- 
tients who are suitable for a one-stage proce- 
dure and those who require a multiple stage 
procedure. The one-stage procedure may be 
attempted when the bowel can be adequately 
prepared and when there is no evidence of acute 
inflammatory process, obstruction, sinus or 
fistula formation. If at the time of surgery the 
bowel cannot be adequately mobilized to allow 
for a satisfactory anastomosis with normal 
bowel, or if there is increased tension at the 
suture line, colostomy should be performed at 
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the time of resection. This can usually be closed 
ten to fourteen days later but should not be 
done before the patency of the anastomosis has 
been determined. 

In this series, there were fistulas to the ab- 
dominal wall in two patients, to the small 
bowel in two, to the vagina in three, and to the 
bladder in one. There were sinus tracts outside 
the bowel in eight patients. In such cases it is 
advisable to perform transverse colostomy 
first and resection eight to twelve weeks later. 

In most series, as in this one, most of the 
diverticulitis is found in the sigmoid and de- 
scending colon (72 per cent in this series) and 
when the resection is performed, all of the sig- 
moid colon and as much of the descending colon 
as is practical should be removed. There was a 
recurrence of symptoms in two of the patients 
in this series in whom small resections were 
performed. This occurred after two years in 
one patient and after eighteen years in the 
other. Both patients showed signs of diver- 
ticulitis in the barium enemas, and a small in- 
flammatory mass developed in one. 


MORTALITY 


There were twenty-seven deaths directly at- 
tributable to diverticulitis and its complica- 
tions. Ten deaths were due to perforations with 
peritonitis among the non-operated group. The 
over-all mortality rate was 15.1 per cent. 


COMMENTS 


In any given case it is impossible to deter- 
mine the course which diverticulosis will follow. 
The condition is one which can run a benign 
course and apparently never cause symptoms, 
although many times the first symptoms of 
which the patient is aware may result in severe 
complications. The first attack of diverticulitis 
may subside in a few days, may result in abscess 
formation if a perforation is walled-off, or it 
may result in diffuse peritonitis and death. 
According to the experience in this series, if 
the first attack subsides without complications, 
about one-third of the patients will have no 
more trouble, but about two-thirds will have 
recurrent or progressive changes with over half 
of the patients having complications. Urinary 
tract symptoms associated with diverticulitis 
is a serious sign, especially in the male, since 
they may be the premonitory symptoms of a 
fistula between the colon and the bladder. 
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If surgery is not advised until complications 
force the issue, it may be necessary as an emer- 
gency procedure or it will probably be necessary 
to perform multiple stage operations [8,9, 11,14]. 
If the involved area (sigmoid and descending 
colon in 72 per cent) is resected as an elective 
procedure, it can usually be performed in one 
stage. 

Each case should be considered as an indi- 
vidual problem and observed carefully while 
under treatment. If while under medical man- 
agement the acute process shows signs of sub- 
siding, one is justified in being conservative. 
However, after such an attack, the patient 
should be made aware of the possibility of 
future attacks and their possible complications. 

Resection is considered to be indicated in the 
following conditions: (1) complications of diver- 
ticulitis (obstruction, perforation, abscess, fis- 
tula, etc.); (2) recurrent attacks of diverticu- 
litis; (3) persistent deformity shown by barium 
enema; (4) recurrent massive bleeding from 
the colon if the diverticulosis is localized; and 
(5) persistent urinary tract symptoms asso- 
ciated with diverticulitis. 


SUMMARY 


A study of the cases in this series indicates 
that diverticulosis is a progressive condition. 
Once diverticulitis has manifested itself, about 
two-thirds (68 per cent) of patients so affected 
will have recurrences; of this group, complica- 
tions will develop in more than half (59 per 
cent) over a period of years. Conservative man- 
agement seems adequate for about one-third 
of the patients, but it is impossible to tell which 
cases will have progressive changes and so each 
case must be followed carefully. Early resection 
is advocated for patients showing signs of 
recurrent diverticulitis as well as for its com- 
plications. Hemorrhage from the colon may be 
a sign of impending perforation. Recurrent 
massive hemorrhages should be considered as 
a probable indication for resection. 
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DISCUSSION 


ALLEN M. BoypeN (Portland, Ore.): This paper 
by Dr. Greene is a most important contribution. 
During the last decade there has been a growing 
realization that surgical treatment of diverticulitis 
has often been inept. The improved results and low 
mortality rate in a number of recently reported 
series have led to wider acceptance of certain prin- 
ciples of treatment heretofore considered radical 
and unsafe. Increasing emphasis is being put on 
individualization of therapy, and there is less tend- 
ency to categorize patients into groups demanding 
specified methods of treatment. Primary resection 
after adequate bowel preparation is much more 
common today. Early resection after colostomy has 
also markedly reduced the postoperative morbidity 
of the disease. 

Surgeons interested in this disease and its com- 
plications agree that indications for resection 
should be widened to include patients with recur- 
rent diverticulitis, those with associated urinary 
symptoms and those who show persistent deformity 
of the involved segment of colon on roentgeno- 
graphic examination. However, this attitude has 
been difficult to sell to our colleagues in internal 
medicine who continue to consider diverticulitis a 
medical disease until a complication forces their 
hands. I am unaware of a study which shows so 
clearly the high incidence of recurrent disease and 


I 
I 
I 
3 
4 


Greene 


eventual complications as this report by Dr. 
Greene. Several authors have pointed out that 
approximately two-thirds of the patients treated 
by surgical measures short of resection, such as 
drainage of abscess or colostomy with closure, 
require eventual resection if they are to remain 
well. Furthermore, the reported late mortality rate 
of such recurrent and complicated disease has been 
as high as 12 per cent. 

Dr. Greene has shown that in approximately 
80 per cent of patients having had one attack of 
diverticulitis there are severe progressive changes 
on five- to twenty-year follow-up studies. Were this 
more widely known and explained to patients, 
definitive surgery would be more readily accepted. 
The high mortality rate in the San Francisco hos- 
pital series is undoubtedly related to the laissez- 
faire attitude evident in the case reports listed in 
this paper. 

The high incidence of hemorrhage as a complica- 
tion of diverticulitis in the series reported by Dr. 
Greene is of particular interest. Many physicians 
continue to doubt that serious hemorrhage can 
result from this cause. Although most series have 
included a much lower percentage of patients with 
this complication, it is well recognized that bleeding 
is not uncommon and may be massive. The prob- 
lem of treatment is often extremely difficult be- 
cause a small erosive ulcer may be the source and 
fail to show on roentgenographic examination or 
exploration. 

Dr. Greene’s timely study will prove of real 
value in helping to crystallize the indications for 
surgical treatment of colonic diverticulitis. It is 
unfortunate that it cannot also be published in a 
journal more widely read by medical specialists in 
gastroenterology. 

Caes S. Stone, Jr. (Seattle, Wash.): I think 
this has been an extremely interesting and impor- 
tant paper and I have enjoyed it very much. The 
remarks by Dr. Boyden were instructive and 
pertinent. 

I wish to limit my comments to the patients 
characterized by Dr. Greene as those who have 
recovered from an attack of diverticulitis under 
conservative treatment without operation. I wish 
to emphasize the importance of a close follow-up 
on this group of people. 

If these people are closely followed up after 
recovery, a good many of them can be selected for 
what we have chosen to call elective resection of 
the involved segment of colon. Elective resection 
may be applied in the treatment of diverticulitis 
but particularly in the prevention of recurrent at- 
tacks and the development of complications which 
follow the original acute attack in a high percentage 
of cases. 

We have selected essentially the same indications 
for elective resection as Dr. Greene has listed, 


namely, recurrent attacks; persistent deformity of 
the colon after clinical recovery; persistent symp- 
toms; occasional or recurrent bleeding; and the 
occurrence of urinary tract symptoms during or 
shortly after the apparent recovery from an acute 
attack of diverticulitis. 

If this group of patients who have recovered 
from an attack of diverticulitis is carefully followed 
up, a great many of them can be wisely and properly 
selected for elective resection, thus avoiding the 
risk of recurrent attacks and the hazards and cost- 
liness of complications. This is particularly impor- 
tant since diverticulitis, in general, is a disease 
seen more frequently as age advances. 

The various figures that have been alluded to 
and the figures on longevity, with which you are 
all familiar, very clearly indicate that anyone in- 
volved in the practice of general surgery today is 
also heavily involved in geriatric surgery, and our 
responsibility is not only to cure a disease but also 
to protect older people from progressive chronic 
disease which can be cured. 

I am sure that if this attitude of close follow-up 
is practiced, one can attain minimum mortality 
and morbidity rates in diverticulitis. 

SIEGFRIED F. HERRMANN (Tacoma, Wash.): I 
enjoyed this presentation very much, and I am 
sure that the subject is very important. The 
presentation was very effective. 

My talk before this Society in 1948 was not 
based on a large series of cases, but I had had some 
horrible experiences. I knew that diverticulitis 
could lead to very terrible complications. When a 
man voids feces or a woman’s bowels move through 
the vagina, that is a very serious situation. How- 
ever, it can be prevented. That was my message— 
that an anatomic deformity which becomes in- 
volved by inflammatory processes, and then re- 
peatedly becomes involved, is never cured by 
medical management. In fact, I stated that there 
was no medical treatment for such diverticulitis. 
It had to be surgical to be curative. 

I also pointed out, on the basis of a few patients, 
that sometimes I, as well as our radiologists, could 
not tell the difference between cancer and diver- 
ticulitis. Neither could I tell the difference in the 
operating room when I had hold of the sigmoid, 
whether this sigmoid harbored cancer or whether 
it was diverticulitis. Therefore, I said we must 
operate on these patients so that cancer would 
not be overlooked. 

I pointed out many other errors in diagnosis, and 
I believed that perhaps I had made a small con- 
tribution on the West Coast. However, there was 
some head-wagging at the time, and I am sure 
that few of the members present would have 
chosen me as their surgeon. 

This paper was published in the Western Journal 
of Surgery, Gynecology and Obstetrics, and I began 
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to feel better when my reprints disappeared very 
rapidly. I had requests from all over the country; 
but since then I have hardly ever seen my paper 
mentioned because it was in our Western journal. 

I might say also that I have become a little more 
willing to operate upon patients with diverticulitis 
because of hidden diverticulitis in the sigmoid. 

For example, not too long ago I operated upon 
the elderly wife of a retired surgeon in Tacoma. 
This woman had had repeated attacks of abdominal 
pain which had never been explained, and it was 
believed that she had some sort of recurring intes- 
tinal obstruction. 

Although we did not have very good evidence as 
to where the obstruction was, during another acute 
episode I was persuaded to operate. I found that 
she had some thickening in the sigmoid, but that 
was all. There was no dilated bowel and no real 
obstruction. 

I said, ‘Doctor, I don’t think we’ll do any good 
unless we resect this sigmoid. There’s something 
wrong with it.” 

The sigmoid contained a hidden diverticuli- 


tis, a thickening, without actual projection of a 
diverticulum. 

This woman tells me she lives in a different 
world. Whereas she had previously been constantly 
constipated, her bowels now move daily. It is very 
gratifying to operate upon such a patient, even 
without the serious complications which we were 
discussing. 

I think there are two different sorts of papers. 
Sometimes a paper is just based on a small ex- 
perience and common sense. Ten there are papers 
that are based on more or less astronomic statistics: 
many, many cases with many percentages. I think 
those papers are also of value. 

Dr. Greene’s paper combined both. It is gratify- 
ing when the statistics coincide with common 
sense. 

W. Wa .tace GREENE (closing): I wish to thank 
the discussers. 

My only comment is that if this discussion has 
emphasized at all the dangerous possibilities of 
conservative management of recurrent cases of 
diverticulitis, it will have accomplished its purpose 
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A REVIEW OF A COMMUNITY EXPERIENCE IN SEATTLE HOSPITALS 


Frep J. JARVIS, M.D., Eric R. SANDERSON, M.D. AND ROBERT C. Cok, M.pD., Seattle, Washington 


HE solution of the riddle of the role of the 

parathyroid bodies in human physiology 
represents one of the truly great developments 
of modern medicine. Hidden by their small size 
and their similarity in texture and color to 
adjacent thyroid and thymus glands, the para- 
thyroids remained undiscovered throughout 
centuries of anatomic and surgical dissections 
until their accurate description by Sandstrom 
in 1880. Their relatively simple and strikingly 
independent mission, to control the metabolism 
of the two minerals phosphorus and calcium, 
was unsuspected until their extirpation in rats 
by Erdheim in 1907. Only recently in the lab- 
oratories of Dr. Fuller Albright has it become 
apparent that their primary effect is to control 
the serum level of phosphorus by controlling 
its excretion by the kidney, the calcium ion 
accumulating in the serum in passive response 
to reduction in phosphorus levels [27]. Early 
clinical recognition of cases followed the bril- 
liant surgical experiment of Mandl (1925) who 
first transplanted parathyroid tissue into a 
patient with von Recklinghausen’s disease, 
only shortly to reverse the disease process and 
the entire theory of the physiology of the para- 
thyroids by excising an adenoma and curing 
his, the first, patient. Within that year pioneer 
recognition of the condition followed in this 
country at the Massachusetts General Hospital 
and the Mayo Clinic under the stimulus of the 
physiologic chemists, and from these centers 
have come the major contributions to our 
knowledge. Understandably also, these two 
centers have accumulated large series of cases, 
each numbering almost 200. Although one can 
garner little from the experience of the Mayo 
Clinic to indicate the frequency of the disease 
the country over, there is every evidence of the 
value of a high index of suspicion in making the 
diagnosis since forty-five cases had been diag- 
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nosed there between 1942 and 1947 in contrast 
to sixteen cases in the previous fifteen years [3]. 
Although it is granted that referral of patients 
from great distances has accounted for many 
of the cases seen at the Massachusetts General 
Hospital, it is significant that each year about 
five such cases are uncovered in that hospital 
on the house service receiving its patients in 
large measure from the surrounding population 

Review of the total experience with para- 
thyroid tumors in Seattle hospitals in the 
eleven years from January 1, 1946 through 1956 
(Table 1) reveals only eight proved clinical 
cases of adenoma of the parathyroids. A single 
case of parathyroid carcinoma will be reported 
elsewhere. An additional small adenoma was 
discovered in reviewing the microscopic studies 
of an autopsy on a patient whose history was 
devoid of symptoms of the disease. During 
these same eleven years the records of four 
additional patients were incorporated into the 
hospital libraries as examples of the disease. Of 
these, three were explored fruitlessly, two of 
whom from their chemical studies must surely 
have had the disease although neither patient 
was examined postmortem. Another patient 
improved clinically following the removal of 
two glands 5 mm. and 3 mm. in diameter which 
were histologically normal; the chemical studies 
were equivocal. The chemical diagnosis was 
certain in the fourth patient who died of renal 
failure at the age of eighty, too sick to permit 
exploration, again without the ultimate proof 
of necropsy. There remain, then, nine proved 
cases in Seattle hospitals in the past eleven 
years. This experience is strikingly similar to 
the report of the collected cases from Cincinnati 
by Lee, McElhinney and Gall [19] who during 
a fifteen-year period ending in 1955 found 
eleven cases, seven diagnosed clinically. The 
two communities are similar in size. In the 
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TABLE I 
REVIEW OF PATIENTS WITH PARATHYROID ADENOMAS SEEN IN SEATTLE HOSPITALS FROM 1946 TO 1956 
Race, Sex Uri B ee 
Data and Age Adenoma Found 
ve.) alculus | Disease | Renal Disease 
Swedish Hospital, 1947....| W, F, 74 | No Marked _| Severe Autopsy, right lower pole 
Swedish Hospital, 1948... .| W, M, 48 | Many No No Right lower pole behind esophagus 
Virginia Mason, 1951..... W, F, 35 | Solitary | Marked Mild Right upper pole 
Swedish Hospital, 1952....| W, F, 57 | Solitary | Marked | No Left lower pole 
Virginia Mason, 1954..... W, F, 61 | No Moderate | Severe Left superior pole 
Swedish Hospital, 1955....| W, M, 55 | Many No Mild Two adenomas, both lower poles 
Swedish Hospital, 1955....| W, F, 26 | Many No Mild | Right lower thymus, intrinsic 
Swedish Hospital, 1956....| W, M, 37 | Solitary | No No | Left lower pole 
| 


Salt Lake area, likewise, Heurie, Nelson and 
Castleton [16] reported four cases proved 
through 1954. There is little evidence in these 
communities that the disease can be considered 
“relatively common,” as both Cope and Black 
consider it. 

A very pointed conclusion must be reached 
by examining the records of the Seattle cases: 
that the frequency with which the diagnosis of 
hyperparathyroidism is established bears close 
relationship to the index of suspicion of that 
diagnosis in the minds of the staff of a given 
hospital. (Table 1.) Thus it will be seen that 
of the nine cases proved in this city, six came 
from the surgical services of one hospital and 
three from another. None was uncovered in 
the nine other hospitals whose records were 
examined, although the type of practice in 
these (representing six private general hos- 
pitals, two Federally controlled hospitals and 
the King County Hospital) differs in no way 
significant of the frequency of this condition 
among their patients. It would therefore seem 
appropriate to re-emphasize the symptoms and 
signs of the disease and to suggest a routine 
for the survey of the patient once the diagnosis 
is entertained. 

Briefly, the disease syndrome may be broadly 
described as follows: (1) Rise in the serum cal- 
cium reduces the excitability of the nerve- 
muscle apparatus resulting in muscular weak- 
ness, constipation, loss of appetite, nausea and 
vomiting, cramp-like abdominal pain, dys- 
phagia. There is generalized muscle hypotonic- 
ity. The electrocardiographic Q-T interval is 
shortened. Auditory acuity suffers. Thirst and 
its consequent gratification occur, frequently 
resulting in excessive intake of milk (poly- 
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galactodypsia). (2) Calcium is deposited, earli- 
est in the urinary tract, but also in the lungs, 
the arterial walls, heart muscle, gastric mucosa 
and even the thyroid. (3) Kidney manifesta- 
tions are hyperphosphaturia and_ hypercal- 
ciuria, typically staghorn stones in the renal 
pelvis or renal calcinosis. (4) General and focal 
calctum release from the skeleton results in 
bone cysts, generalized decalcification, brown 
tumors, resorption of the lamina dura about 
the teeth and “ground glass” skull. 

Involvement of the bones has been stressed 
for over thirty years, and those who suffer from 
the striking changes of osteitis fibrosis cystica, 
solitary cyst or epulis, as well as generalized 
osteomalacia, present a condition so striking 
that it is not surprising that their recognition 
up to this time has been far more likely than 
recognition of the relatively more common con- 
dition of renal lithiasis. Even in 1936 Cope [9] 
considered these cases with osseous manifes- 
tations ““museum pieces” and pointed out 
that we must look for the majority of the 
cases in the future among patients with renal 
stones. 

The group with neither symptomatic osseous 
change nor kidney stones present such esoteric 
complaints that they are likely to be considered 
functional rather than organic. The diagnosis 
has been established in only five cases we 
were able to find. Within the story told by both 
patients we have treated are vague muscle 
aches and pains, weakness, lassitude, gastro- 
intestinal discomfort resulting in repeated 
search for an active ulcer (demonstrated radio- 
graphically in Case 1), social and marital malad- 
justment resulting in divorce in each case, 
histories so poignant that the mere recitation 


Jarvis, Sanderson and Coe 


of the difficulties resulting from the urinary 
tract stones fades into a minor place in the 
symptomatic picture of either patient. Al- 
though our observation of the second patient 
is brief and less complete since she lives in 
another community, she has achieved much 
greater stability as well as physical comfort 
from the ablation of the adenoma. In the in- 
stance of the first patient there has been an 
entire reversal in personality. From an antago- 
nistic, erratic, alcoholic, surly person unable to 
continue his responsible position, he has re- 
verted to a stable, humorous, frequently gay, 
effective executive and father. One has only to 
see such a metamorphosis resulting from the 
extirpation of a parathyroid adenoma to realize 
that few pathologic conditions present greater 
opportunity to the physician to be of service to 
his patient by establishing the diagnosis and 
to the surgeon in removing its cause. 

Bone manifestations of hyperparathyroidism 
are more likely to appear late in the disease. 
Such a patient will properly come under the 
purview of the orthopedic surgeon and: the 
trained radiologist, who should be quick to 
recognize these changes as manifestations of 
parathyroid hyperfunction. Further survey of 
the skeleton and x-rays of the mandible demon- 
strate the absence of the lamina dura of the 
teeth, leading to a study of the calcium and 
phosphorus metabolism. The problem of the 
urologist is, however, a more difficult one. The 
number of urinary stone formers who have 
parathyroid adenomas has been estimated as 
5 per cent by Reifenstein. During the eleven 
years of this study the library of the Swedish 
Hospital records 1,786 patients seen with a 
diagnosis of stone in the urinary tract. We did 
not determine in how many of these serum cal- 
cium and phosphorus and urinary calcium ex- 
cretion studies were made. Should we have 
made the diagnosis of hyperparathyroidism 
eighty-nine times rather than six? Surely this 
figure is too high, but there must be many 
people in our community with unsuspected 
parathyroid disease still under doctor’s care. 
The conclusion cannot be escaped that a sim- 
ple and effective survey adopted in all patients 
with urinary stones should result in much 
greater frequency of diagnosis of parathyroid 
hyperfunction. 

To the physician responsible for the care of 
a patient with urinary stones we suggest the 
following procedure, which is neither too de- 


manding of the time of the physician or the 
laboratory nor too expensive to the patient: 

1. Routine Sulkowitch tests should be made 
on the urine of all patients with stones, even 
though the stones may be only in the bladder 
or prostate (urea-splitting organisms alkalinize 
the bladder urine, causing precipitation here). 
This test can be conducted accurately and 
easily in the office, and inexpensively in the 
hospital. Collection of urine for twenty-four 
hours is preferred but not essential. The quanti- 
tative determination of urinary calcium excre- 
tion on a measured diet has little if any advan- 
tage over the qualitative. 

2. Further study of serum calcium and phos- 
phorus levels on: (a) Patients with a positive 
Sulkowitch test. (b) Patients with calcium con- 
taining stone anywhere in the urinary tract. 
This is especially mandatory in patients with 
renal calcinosis and staghorn calculi in the kid- 
ney pelvis. It must be realized that serum cal- 
cium may be found at normal levels if there 
has been low intake of calcium in the diet, and 
that the patient in bed may excrete excess cal- 
cium in response to removal of stress from his 
skeleton. Severe renal dysfunction may cause 
diagnostically confusing renal rickets, cases 
that tax the acumen of the best informed. (c) 
Patients who, in addition to urinary lithiasis, 
present vague symptoms of weakness, muscle 
pains, nausea and vomiting, peptic ulcer or like 
dyspepsia. 

3. Determinations made daily for three days 
may be repeated if the clinical facts make nor- 
mal initial values suspect. Study of the serum 
or urinary phosphatase levels is necessary only 
if the serum calcium is elevated and the phos- 
phorus depressed. Increased phosphatase activ- 
ity indicates that calcium is being extracted 
from the skeleton. Radiographic studies may 
then be made. X-rays, to determine the manner 
and severity of skeletal changes, should begin 
with the mandible and the hands, and be ex- 
panded to include the remainder of the skeleton 
as indicated. 

4. Serum protein determination checks the 
validity of the serum calcium values. 

Survey of the patient conducted in this man- 
ner should entail minimum expense to the 
patient and no significant delay in his definitive 
urologic care. 

There should be no occasion for the explora- 
tion of the neck and mediastinum for a tumor 
that will not be present. The biochemist comes 
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closer to the absolute in making a certain diag- 
nosis in hyperparathyroidism than in any other 
condition with which we are acquainted. This 
has been gracefully expressed by Churchill and 
Cope [9g], who wrote: “An ‘exploratory opera- 
tion’ to confirm or disprove a doubtful diagnosis 
has little place in this field. The findings of the 
laboratory are more exact than the dissection of 
the surgeon, and there is no point in the opera- 
tion at which the operator may lay down his 
scalpel and find comfort in having disproved 
the diagnosis.” The surgeon searching for para- 
thyroid disease must be convinced that the 
tumor has to be there before he undertakes the 
operation. The search for parathyroid adenoma 
should never be unrewarded. We are in agree- 
ment, however, that stress justifiably placed 
on the difficulties presented to the surgeon in 
the proper conduct of a search for parathyroid 
disease may have discouraged physicians treat- 
ing patients who may have the disease from 
attempting to establish the diagnosis. Experi- 
ence in recognition of the parathyroids may 
be readily accumulated by the surgeon who will 
look for these bodies while operating upon the 
thyroid and at the autopsy table. In the morgue 
both he and the pathologist may add to their 
familiarity with the frozen section diagnosis. 
One incident in Seattle emphasizes the value 
of such an exercise: In Case vii the surgeon re- 
moved what he thought was an enlarged and 
pathologic parathyroid which was called “nor- 
mal” on frozen section examination. Having 
located three other smaller glands, the surgeon 
closed the neck discouraged only to have the 
correct diagnosis of adenoma returned upon 
examination of the fixed sections two days 
later. The patient was cured. The surgeon also 
recovered. 

Development of effective means for the con- 
trol of postoperative tetany has made it less 
imperative that no normal parathyroid tissue 
be sacrificed. Although we certainly do not 
advocate needless sacrifice of potentially normal 
parathyroid tissue for biopsy, it is necessary to 
leave only a small vascularized fragment to 
permit its hyperplasia to supply the patient’s 
need for parathyroid function. We also question 
whether Cope’s [10] admonition that the ster- 
num should not be split to permit exploration 
of the anterior mediastinum at the same sitting 
is at present valid unless the patient be in the 
far advanced stages of the disease. Certainly 
the surgeon undertaking a search for parathy- 
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roid disease should be prepared to split the 
sternum and be aware of the possible locations 
of parathyroid tissue in that region. Having 
located less than four glands in the neck of a 
patient in good clinical condition, splitting the 
sternum to find the fourth and probably ab- 
normal gland adds little to the risk and mor- 
bidity of the procedure. We are of the opinion 
that the staff of every hospital where good 
general surgery and competent pathology are 
practiced should be expected to handle para- 
thyroid surgery competently. 

It has happened that the two patients one of 
us (F. J. J.) operated upon have both had para- 
thyroid adenomas in remote locations. Case 1 
reinforces the opinion that total resection of the 
thymus is indicated if no tumor is found else- 
where. Brewer [6] has the honor of being the 
first to call attention to the occurrence of para- 
thyroid bodies in the thymic substance, report- 
ing two parathyroids within the thoracic 
thymus near the upper pole in adults and in 
heterotopic cervical thymus fragments in in- 
fants. Cope [10] has reported three cases of 
parathyroid adenomas lying adjacent to or 
within the thymic capsule, and Norris [20] re- 
ported six more cases in his collected review. 
Abrams, Rutenberg, Lesses and Cargill [2] 
reported a case in which there was a completely 
intrathymic parathyroid adenoma near the left 
lower pole. Our patient presented only a 1 mm. 
speck of thymic tissue on the anterior surface 
of the lower pole of the right thymic body over- 
lying the pericardium. The totally buried nor- 
mal parathyroid 11 on the left was found by 
the pathologist within the lower pole of the 
left thymus. 


CASE REPORTS 


Case. F. F., a forty-eight year old executive, 
was admitted to the Swedish Hospital in 1944 be- 
cause of “kidney gravel.” During the next three 
or four years he was hospitalized on four occasions 
in Ketchikan and during this time he passed kidney 
stones. He sought the aid of his urologist again in 
1948 during a particularly severe attack and was 
admitted again to the hospital, dehydrated follow- 
ing three days of nausea and vomiting and pain in 
the left flank. 

_ Twenty years before, he had been in the Swedish 
Hospital with a tenacious tracheobronchitis follow- 
ing an acute upper respiratory infection. Weakness, 
a 20 pound loss in weight, vague abdominal pains 
and constipation were prominent in his history. 
During his thirties he had been repeatedly seen by 
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an internist because of abdominal pain thought to 
be peptic ulcer, vague muscle pains, constipation 
and headache. X-ray examination confirmed a duo- 
denal ulcer which responded poorly to treatment. 
He had become increasingly alcoholic and irascible 
and unable to continue his responsible job, leading 
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Fig. 1. Case 11. Parathyroid adenoma in the posterior 
mediastinum. 


to the dissolution of his marriage in 1946. During a 
sabbatical year abroad he had remarried, and 
promptly upon his return to this country he again 
had renal colic. 

In 1948, other than for the findings expected 
with acute renal colic, his physical examination 
was unremarkable. Routine blood studies were 
unrevealing. Blood urea nitrogen was 22.5 mg. per 
cent, and creatinine 1.6 mg. per cent. There were 
many leukocytes in the urine. No bacteria could 
be cultured. 

Entertaining a diagnosis of hyperparathyroidism 
because of the recurrent bilateral calcium stones in 
the renal pelves with calcification of the renal 
parenchyma, initial serum calcium level on Decem- 
ber 4th was found to be 10.5 mg. per cent and 
phosphorus 3.7 mg. per cent. Unrelenting obstruc- 
tion demanded removal of the offending stone from 
the renal pelvis on the left. 

After three days on a controlled calcium diet of 
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100 mg. while actively ambulant, twenty-four-hour 
urinary secretion of calcium was found to be 0.36 
gm., 0.24 gm. and 0.29 gm. on each of three days. 
On the subsequent three days serum calcium values 
were 13.8, 15.6 and 14.3 mg. per cent; and serum 
phosphorus 2.5, 2.6 and 3.5 mg. per cent. Serum 
protein value was 6.2 mg. per cent. Radiographs of 
the skull, hands, legs and feet showed no abnormali- 
ties. The surgical consultant recorded a firm, 
rounded tumor in the left side of the neck in the 
region of the lower pole of the left thyroid. 

The diagnosis of hyperparathyroidism estab- 
lished, surgery to remove the tumor was again 
postponed by unrelenting obstruction of the right 
upper ureter with pyuria and high fever, and a 
stone was removed from this renal pelvis. 

On January 7, 1949, the neck was explored. The 
nodule felt preoperatively was found to be a thyroid 
adenoma in the left lobe, and two normal para- 
thyroids were located on the left in the expected 
positions. On the right an aberrant artery and 
veins were noted taking off laterally from the mid- 
portion of the right thyroid lobe and were traced 
to a parathyroid tumor lying posterior to the 
esophagus deep in the posterior mediastinum 
(Fig. 1), typical in color and measuring 2.6 by 1.3 
by 0.6 cm. The inferior parathyroid body on this 
side was not located. 

His course was completely benign following 
removal of the tumor. Most striking has been his 
total change in personality pattern to a responsible, 
humorous, well integrated husband and father. He 
no longer complains of abdominal pains, vague 
aches elsewhere in his body, and is the antithesis 
of the hypochondriac. 

Comment. Note that the initial values for 
serum calcium and phosphorus were well within 
normal limits, but that quantitative urine ex- 
cretion of calcium and subsequent calcium and 
phosphorus levels were typically high. Location 
of this tumor might have been greatly aided by 
radiography of the cervical esophagus which 
was displaced to the left by the tumor. Al- 
bright’s rule that the palpable tumor in the 
neck is in the thyroid and not in the parathy- 
roid is borne out. It is fortunate that renal 
damage in this patient was not more severe 
after the long history, although it seems prob- 
able that correction of the condition was done 
just before irreversible kidney damage had 
occurred, 


Casevi. H.K., a twenty-six year old housewife, 
had her initial kidney stone in 1952. Her first visit 
to the Swedish Hospital was as an outpatient be- 
cause of menstrual irregularities and lower ab- 
dominal pain. The fallopian tubes were found to be 
blocked after injection of lipiodol. 
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The patient’s mother reported that she had had 
severe bilateral abdominal pains since the age of 
three and a goiter since childhood. She had frac- 
tured her ankle as a child. Between 1948 and 1951 
she had had three children. A “‘chronic appendix” 
had been removed in 1950. She complained of feel- 
ing very tired for two years, was unable to finish 
jobs formerly done easily, had frequent headaches, 
marked constipation, inability to sleep, and was 
““not much good” in very hot or cold weather. She 
felt cold most of the time, bruised easily and her 
teeth were in poor condition. She had drunk 1 to 
2 quarts of milk daily for two years. 

Renal pain on the left developed three months 
before her admission of September 12, 1955, and 
x-rays taken by her referring physician showed a 
calcium stone in the left renal pelvis. 

She was a pale, listless woman, her trunk obese, 
her extremities slender. There was generalized en- 
largement of the thyroid. Reflexes were hyperactive 
generally, but the remaining examination was un- 
remarkable. Routine blood studies were normal. 
There was marked hematuria. Urinary calcium 
excretion for twenty-four hours on normal diet 
was 0.293 gm. Radiographs of the kidneys showed 
a 1 cm. calcification in the region of the left renal 
pelvis. Films of the skull and hands showed no 
pathologic change. A serum calcium of 13.8 mg. 
per cent and a phosphorus level of 1.9 mg. per cent 
established the diagnosis of hyperparathyroidism. 
The left renal stone was removed. 

She was returned to her referring surgeon in 
another city where the neck was explored. A large 
parathyroid body, thought to be pathologic, was 
removed from the mid-position alongside the left 
thyroid lobe and a normal upper right parathyroid 
was located. Pathologic report on both of these was 
“normal parathyroid tissue.” 

She again returned to the Swedish Hospital on 
December 13, 1955, with a severe attack of right 

renal colic. Urine was remarkable for “innumer- 
able” red blood cells and a few calcium oxalate 
crystals. Emergency right pyelolithotomy was 
performed. On a low calcium diet the serum calcium 
on December 19th was 14.8 mg. per cent, phos- 
phorus 2.8 mg. per cent, alkaline phosphatase 
4.0 King-Armstrong units. Twenty-four-hour urine 
calcium excretion was 0.299 gm. 

On her third admission, on January 11, 1956, 
calcium values were 12.8 mg. per cent, phosphorus 
2.2 mg. per cent. Surgical consultation was re- 
quested. On re-exploration of the neck no normal 
parathyroid tissue was visualized. The sternum 
was then split. The thymus was found to be bilobed, 
remarkably fetal in type. The left lobe of the 
thymus was removed and no abnormalities were 
noted on gross examination. On the anterior sur- 
face of the lower pole of the right lobe of the thymus 
overlying the pericardium there was a 1 mm. speck 
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of tissue slightly brownish red in contrast to the 
pale pink of the thymic surface. Following removal 
the thymus was cut and within its lower pole 
there was an ovoid tumor 1.9 by 1.5 by 1 cm. 
weighing 1.7 gm. (Fig. 2.) Frozen section showed 
the typical histology of parathyroid adenoma. Sub- 
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Fig. 2. Case vi. Intrathymic adenoma of the parathyroid. 


sequent serial sections of the left lobe of the thymus 
revealed a globule of normal parathyroid tissue 
similarly located in its lower pole. 

Mild postoperative tetany developed which was 
readily controlled. 

The patient’s general complaints were entirely 
dispelled following removal of the tumor. She has 
resumed her place in the family and has returned 
to her husband. 

Comment. Although it is difficult to estab- 
lish the time of origin of parathyroid hyper- 
function in this patient, its general effect on 
this woman’s well-being, both psychic and 
physical, was severe. The inadvisability of oper- 
ating upon parathyroid disease without the 
availability of a trained pathologist equipped 
to examine tissue removed by frozen section is 
illustrated. The tumor gave little evidence of 
being present within the thymic encasement 
and illustrates the desirability, first recognized 
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by Cope, of removal of both thymus lobes 
should no tumor be found in the anterior 
mediastinum. 


SUMMARY 


1. Hyperparathyroidism is still eluding diag- 
nosis in Seattle and probably im_ similar 
communities. 

2. General physical and psychic effects of 
the disease are productive of severe misery to 
those who suffer with it and frequently to their 
families. 

3. The protection of a high calcium intake 
and wider knowledge of its skeletal manifesta- 
tions make its discovery in the future much 
more likely in patients with urinary tract 
lithiasis. 

4. Intractable dyspepsia suggestive of peptic 
ulcer or with actual peptic ulcer accompanied 
by weakness, polyuria, polydypsia and con- 
stipation frequently signal the disease long 
before precipitation of calcium salts brings on 
renal or ureteral symptoms. 

5. Wider use of the Sulkowitch test to initiate 
a simple survey will result in much more fre- 
quent diagnosis. 

6. Serum calcium and phosphorus levels 
should be determined on several days in sus- 
pected cases, since these levels may be normal 
in some phases of the disease. 

7. A positive chemical diagnosis makes it im- 
perative that the surgeon find the offending 
diseased gland or glands. Skills necessary to 
establish the diagnosis in the laboratory, to 
prove it during surgery and to confirm it in the 
pathologic laboratory should be available in all 
of the larger general hospitals. 
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DISCUSSION 


A. C. Pattison (Pasadena, Calif.): I welcomed 
the opportunity to discuss Dr. Jarvis’ paper for 
I knew, as it certainly proved to be, that it would 
be an excellent one, and also it would give me the 
opportunity to report one of those fantastically 
large-in-number series of cases from Southern 
California. My search for cases, however, turned up 
rather surprising results. 

At the Huntington Memorial Hospital in Pasa- 
dena since 1933 there has been but one parathyroid 
adenoma removed surgically. In the past ten years 
at the Los Angeles County Hospital there have 
been only four patients who have had parathyroid 
adenomas excised. 

Your obvious response is that our index of sus- 
picion is low and that we are not adept at diagnos- 
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ing this disease. However, during this same period 
at the Huntington Hospital (1933 to the present) 
no cases of parathyroid adenoma have been found 
at autopsy. To prove that, parathyroid glands are 
examined. Four cases have been encountered of 
hyperplasia of the parathyroids secondary to 
chronic glomerular nephritis. Also, at the Los 
Angeles County Hospital since 1918, during which 
period there have been over 56,000 autopsies, only 
six parathyroid adenomas have been found. 

Most of you have read Leon Goldman’s paper 
on “Unusual Manifestations of Parathyroid 
Adenomas,” so I would rather not discuss the 
various aspects of this disease. The differential 
diagnosis, however, is occasionally not too simple, 
although all agree that the clinical diagnosis of 
parathyroid adenomas must be made in the labora- 
tory. Hypercalcemia may also be observed in 
patients with intoxication from large doses of 
vitamin D, osteolytic carcinomatosis, multiple 
myeloma, rapid skeletal rarefaction particularly 
in young people with poliomyelitis and fractures, 
sarcoidosis and other diseases. It is essential to 
differentiate these from the parathyroid adenoma 
which is the only disease amenable to surgical 
treatment. The foregoing diseases may also have 
an associated low serum phosphorus. Also, it has 
been pointed out by Albright that the renal in- 
sufficiency often accompanying hyperparathyroid- 
ism frequently restricts phosphorus excretion; 
therefore the serum phosphorus in hyperpara- 
thyroidism with renal insufficiency may not only 
be normal, but also abnormally high. 

Although I have had only one experience with 
the maneuver, Howard has reported that the spinal 
fluid calcium (normal values, 4.5 to 5.5 mg./100 cc.) 
is invariable high in patients with hypercalcemia 
other than that due to hyperparathyroidism, 
whereas the highest reported spinal fluid calcium 
in a patient with parathyroid adenoma has been 
6 mg./100 cc. This may be a valuable differential 
finding and I wonder if Dr. Jarvis can add to or 
subtract from this experience. 

Dr. Jarvis has rightfully stressed the goal of early 
diagnosis which should, if possible, be attained 
before the development of bone lesions, renal calculi 
or nephrocalcinosis. To illustrate this point further 
I would like to quote Dr. Rienhoff’s study of the 
late follow-up in a series of twenty-five cases. There 
were nine late deaths, occurring three to eleven 
years after operation, and with one exception all 
these patients were in the fourth and fifth decades 
of life. All the deaths were due to hypertension 
with or without associated renal insufficiency. At 
the time of operation five of these patients had 
associated skeletal disease, one both renal and 
skeletal complications and four renal complications 
only. Our small autopsy series at the County Hos- 
pital substantiates these observations. To my 


knowledge, a late follow-up study on patients 
having parathyroid adenomas, but without com- 
plications, has not been done. 

Joe. W. Baker (Seattle, Wash.): I think that 
Dr. Jarvis and his associates served a real purpose 
when they first presented their report to the Seattle 
Surgical Society and appealed to our civic pride 
to see if we could not discover more instances of 
this disease. Actually I think that this paper should 
be heard by general physicians, internists, ortho- 
pedists and urologists as well as by us. 

I would like to emphasize that while the diagnosis 
is made more often by the orthopedist or the 
urologist, the patient who happens to be given a 
high calcium diet may thereby have the bone 
changes delayed. The internist and general physi- 
cian should suspect the disease in those patients 
who have migratory neuromuscular symptoms, 
unexplained gastrointestinal symptoms and even 
in some patients with personality changes. Re- 
cently a laboratory test has been made available 
to us which is much more helpful and more specific 
than the Sulkowitch or other tests available in the 
past. I refer to the renal phosphorus tubular reab- 
sorption test. In the past year this test in our 
laboratory has proved dependable and has been 
useful in running down suspect cases and in screen- 
ing patients with urinary stones. 

It has been said that the bone changes indicate 
the duration of the disease and the renal changes 
indicate its severity. Certain it is that the degree of 
pyelonephritis and particularly the extent of 
tubular calcinosis determine the irreversible extent 
of the disease. In such advanced cases, although 
the surgeon may find and remove the parathyroid 
tumor, the longevity of the patient is still limited. 
He will succumb ultimately to his renal disease. 

This is a disease in which the laboratory tests 
rule supreme in making the final diagnosis. As Dr. 
Jarvis has mentioned, we should not enter the neck 
until the diagnosis is irrefutable, and then we 
should continue our search until we find the offend- 
ing parathyroid tumor or hyperplasia. In the past 
few months we have had three patients under 
study at the same time and in one we found a 
tumor. The other two patients have not been 
operated upon but are still under study because all 
laboratory tests have not been confirmatory. At 
operation, meticulous care in maintaining a blood- 
less field, division of the ribbon muscles and per- 
sisting in the search on one side of the neck until at 
least the normal parathyroid glands are identified 
are important essentials in the technic. The inferior 
parathyroid gland on either side is, of course, more 
easily demonstrated than the superior gland and 
fortunately is the one statistically more often in- 
volved. The small artery which supplies the para- 
thyroid gland is the key to the search. When the 
search has to be carried to the opposite side of the 
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neck, the glands will usually be found in a sym- 
metric position. Fortunately, in our cases the 
tumor was found in the neck and the mediastinum 
did not have to be opened. One should be prepared, 
however, for this contingency. I wish to thank the 
essayists for including our cases in their report. 

Leon GotpMAN (San Francisco, Calif.): I feel 
quite certain, because of similar experiences of our 
own, that in Seattle there will be an upsurge in the 
number of patients discovered to have this disease. 

We feel after study of these patients that there 
have been some changes in the clinical picture and 
also in the methods which we now utilize to make 
the diagnosis of hyperparathyroidism. 

In the first place, following Mandl’s removal of a 
parathyroid adenoma (about thirty-two years ago) 
in a patient with generalized osteitis fibrosa, it was 
assumed that these bony changes are the pre- 
requisite for making the diagnosis. 

Nowadays less than one-fourth of the patients 
have osseous changes. Most of them (80 per cent) 
have either renal stones, calcifications or symptoms 
of parathyroid hyperfunction. 

I would like to relate some of our experiences, 
which may be of value to some, and also to present 
a test which has helped us in making the diagnosis 
of hyperparathyroidisin. 

The classic chemical findings are, as we all know, 
hypercalcemia, hypophosphatemia and hypercal- 
ciuria. Since 1935 we have seen thirty-six patients 
with hyperparathyroidism, twenty-four of which 
we encountered in the last two years. All these 
cases were correctly diagnosed, all the patients were 
operated upon and all had hyperfunctioning para- 
thyroid tissue removed. , 

There are several things which account for the 
recent upsurge in the number of patients with 
hyperparathyroidism. The main thing is, I believe, 
a sharpness in the methods of diagnosis. 

With the passing of time we see fewer patients 
with markedly elevated calcium levels in the blood 
stream. Many of the patients that we have seen 
during the last few years have serum calcium levels 
under 12 mg. %. If we are to have a laboratory test 
to determine the level of serum calcium, it must 
be extremely accurate because in some patients 
16 mg. is the degree of elevation. 

We have also seen a group of patients having 
normal phosphorus levels in the blood stream with 
hyperparathyroidism, and who have had either 
parathyroid adenoma or primary hyperplastic 
tissue removed. 

Of the last twenty-four patients seen during this 
two-year period, twenty-two were known to be 
uremic. Of these twenty-two patients, fourteen 
had a normal serum phosphorus level. 

Dr. Fuller Albright, who actually was the leader 
in this country and in the world in establishing the 
chemical criteria for hyperparathyroidism, said in 


1929 that one of the prime functions of para- 
thyroid hormone was the increased excretion of 
phosphorus by the kidney. Later, other investiga- 
tors showed that the prime function was actually 
the tubular reabsorption of phosphorus from the. 
tubule into the blood stream; and that if there were 
a method of measuring the tubular reabsorption 
of phosphorus, we would then have an accurate 
index of parathyroid hyperfunction. 

Dr. Gilbert Gordan of our Medical Department_ 
has been interested in this test. We have applied it 
during the past two years and it has not failed us 
as far as reaching a diagnosis is concerned. It is a 
simple test to do and one which I would recom- 
mend, because the calcium level is changed so little 
in some of these cases. Also, as I have said, we have 
seen some patients with normal phosphorus levels 
and this test helps us to make a decision in the 
borderline case. 

The excretion of phosphorus by the glomerulus 
is actually one of filtration; and as the phosphate 
passes down the tubule, about 85 per cent of it 
is reabsorbed in the normal person. If we can meas- 
ure this, we have quite an accurate index of para- 
thyroid hyperfunction. 

In one series of thirteen normal persons, TRP 
(tubular reabsorption of phosphorus) determina- 
tions averaged 84.7. 

In patients with osteoporosis (which in many 
cases was postmenopausal osteoporosis) there was a 
normal tubular reabsorption of phosphorus of 83.7. 

In patients with renal stones without hyperpara- 
thyroidism there was a normal reading of 84. 

In ten patients with hyperparathyroidism the 
reabsorption was low, indicating a loss of phos- 
phorus through the urine. In this series the average 
reading (TRP) was 65. 

In a group of patients in whom the diagnosis of 
hyperparathyroidism was made, the patients were 
operated upon and hyperfunctional tissue was 
removed. The preoperative TRP determinations 
were all low, the average being around 85. We 
have had TRP readings varying from 51 to 78 in 
our series. As in every other test, there is a border 
line zone between the normal and the abnormal; 
78 and 77 are getting close to normal. 

Immediately after the removal of the hyper- 
functioning tissue the TRP reading goes back to 
normal for many days; as long as these patients are 
tested, their TRP levels return to normal. 

This has been also of some interest to us because 
we have made mistakes in overlooking hyperfunc- 
tioning parathyroid tissue. We had one patient 
with primary hyperplasia. We removed four para- 
thyroid glands, all of which were very large, and 
we left a small part of one. The TRP determina- 
tions were still low postoperatively, and we know 
that this patient has a fifth or possibly sixth para- 
thyroid mass. 


Hyperparathyroidism 


Fuller Albright said many years ago that if a 
patient with hyperparathyroidism has enough phos- 
phorus in his diet, the phosphorus level will go 
up to normal; if the calcium intake is not very high, 
the calcium level may drop so that one will then 
miss the diagnosis. 

Reifenstein suggested to us that although we 
had some patients with a normal phosphorus level, 
the normal phosphorus level in the blood would 
drop below normal if we put these patients on a 
restricted phosphorus intake. 

We did that with these patients; the phos- 
phorus level in the blood did drop and we actu- 
ally produced hypophosphatemia. The TRP 
reading in these patients was low, which indicated 
hyperparathyroidism. 

One normal person had a phosphorus level of 314 
mg. per cent; there was a restricted intake of phos- 
phorus in the diet and a reabsorption of about 85 per 
cent. A certain amount spills over into the urine. 

In the patient on an “American” diet (which 
contains plenty of calcium and usually plenty of 
phosphorus) there is a low spilling over of TRP. 
However, he is taking so much phosphorus in gthe 
diet that his blood level stays up to within normal 
limits. 

In this series of twenty-two patients, fourteen 
had normal phosphorus levels. We went back over 
the records of some of the patients studied pre- 
viously whom we thought at that time did not have 
hyperparathyroidism. We now applied the phos- 
phorus deprivation test to these patients and 
showed that the phosphorus level would come 
down under those conditions. We then operated 
upon them and found hyperfunctioning tissue. 

We should be aware that the chemical changes, 
as far as calcium and phosphorus are concerned, can 
be at inconspicuous levels and yet the diagnosis 
can be made. The TRP test is a valuable aid. It is a 
simple test which can be done using one blood 
specimen and one untimed urine specimen, and 
does not annoy the patient. It is important to 
remember that patients with hyperparathyroidism 
may have normal phosphorus levels; this may 
escape our observation if attention is not paid to 
the patient’s dietary intake. 

CLARENCE J. BERNE (Los Angeles, Calif.): I, 
also, wish to indicate how much I enjoyed Dr. 
Jarvis’ paper. I personally, for a long time, have 
had considerable interest in this disease because I 
believe that I was the first assistant at the second 
parathyroid tumor removal in this country. Dr. 
Jarvis may straighten me out on that. 

I would like to report briefly on two cases 
that call attention to some of the peculiarities 
which come up in meeting the problem of hyper- 
parathyroidism. 

The first is that of a woman thirty years of age, 
who was admitted to the hospital in a coma. She 


had had marked polyuria for about four weeks. 
When she was admitted, she was hypotensive and 
oliguric. It was possible to\bring her blood pressure 
up to normal. It was ascertained that she had 
hypercalcemia and the other classic labor&tory 
findings of hyperparathyroidism. 

The patient’s course had been extremely short. 
She began vomiting, and I think her coma was 
accelerated by the vomiting and the hypovolemia 
that developed. 

We explored the patient’s neck under local anes- 
thesia while she was in coma, and removed a malig- 
nant parathyroid tumor. Interestingly enough, the 
patient’s blood calcium did not change subse- 
quently. This was, I believe, due to the patient’s 
lack of renal function and she died about six days 
later because of acute renal insufficiency 

I believe this is an interesting sidelight into the 
fact that the feed-back mechanism in the bone 
probably was not adequate to reduce the patient’s 
hypercalcemia, the reduction of which actually 
depended on renal function. She had no renal 
function, and at autopsy extensive tubular necrosis 
with severe metastatic calcification was seen. I 
suspect that the terminal acute renal insufficiency 
was due to shock secondary to dehydration de- 
pendent on the patient’s basic disease. 

Therefore she is categorized, I think, as having had 
a hyperhyperparathyroidism or so-called acute hy- 
perparathyroidism. The patient’s entire course was 
highly fulminating and her tumor was malignant. 

What I would like to call attention to particu- 
larly is that the patient was admitted to the hos- 
pital in coma due to hypercalcemia. 

The second patient was also admitted in coma. 
This patient had a history of severe duodenal ulcer. 
He had been drinking a great deal of sour milk, and 
it was ascertained ultimately that his coma was 
the coma of hypercalcemia; that his basic problem 
was Burnett’s syndrome, and that the problem was 
dependent on high calcium ingestion. Nevertheless . 
the hypercalcemia had produced a coma similar to 
that of the woman previously mentioned. 

Burnett’s syndrome is well established. It is not 
clear, however, to all of us that the syndrome may 
cause coma. 

Another interesting fact about this man is that 
he had a duodenal ulcer, and the allusion has been 
made earlier in the meeting, I think it is generally 
said that duodenal ulcer occurs eleven times as 
often in patients with hyperparathyroidism as in 
the general population. 

This man was treated on a reduced calcium in- 
take, and then within six or eight months had a 
spontaneous compression fracture of D-10 and L-1. 
He was then restudied on an Aub diet. The normal 
excretion on an Aub diet should be less than 
100 mg. per day. He consistently had 250 to 
300 mg. output. 


\ 
301 


Jarvis, Sanderson and Coe 


We ultimately explored this man’s neck and 
could find no parathyroid tumor; we removed one 
parathyroid, and frozen section on it showed no 
atrophy. We therefore assumed that he did not 
have a parathyroid tumor and therefore removed a 
second normal parathyroid. 

Subsequent to the operation the man has shown, 
on an Aub diet, an excretion well below 100 mg. per 
day, so that his high calcium excretion has been 
markedly reduced by removing two normal 
parathyroids. 

I realize that there are objections to some of the 
thinking on this patient’s case. However, I think 
it is fair to say we could all see that this patient 
(an older man) had osteoporosis and his basic 
problem was one of bone thinning; also, that para- 
thyroidectomy of the normal parathyroid should 
not have been performed, perhaps, but that it 
would not have made any difference. 

The patient is much improved so far as his gen- 
eral health is concerned, especially in the disappear- 
ance of his bone pain. He is now not excreting ex- 
cessive quantities of cdlcium and seems, metaboli- 
cally, to be where one would like to have him. His 
initial syndrome was coma due to hypercalcemia 
on the basis of the Burnett syndrome rather than 
of hyperparathyroidism. 

H. Rocke Rosertson (Vancouver, B. C.): | 
hesitate to discuss this with my small experience, 
particularly compared to Dr. Goldman’s, but | 
would like to confirm two of the points made. 

I can confirm, first of all, that these cases will 
not be found unless somebody is looking for them 
particularly. I believe that we had only two cases 
found in the ten-year period since the war, until 
about a year ago. 


The second point that I can confirm is that they 
will surely be found if somebody does bother to 
look for them. 

About a year ago we started to recall patients 
who had recurrent renal calculi, and investigate 
them in our metabolic unit. To date we have only 
recalled some forty-five cases; but as Oliver Cope 
and others would have predicted, we have noted 
that in four of these patients chemical tests have 
suggested that they had tumors, and in two of the 
patients who have been explored tumors were 
found. Thus we, too, like many others, have been 
harboring these cases for many years without 
recognizing them. 

I have wondered what has happened to these 
people that we have been missing over the years. 
We, like Dr. Pattison, have not found them at 
autopsy. Hyperparathyroidism is certainly a real 
disease; it definitely can kill people, and there 
must be many in whom the development of the 
disease is very slow and unimpressive. 

Frep J. Jarvis (closing): I cannot add any- 
thing further here except to say, in answer to Dr. 
Pattison’s question, that I know nothing about the 
relative levels of the spinal fluid calcium, but per- 
haps Dr. Goldman could elucidate upon it. I am 
especially pleased that the tubular reabsorption 
test has been presented so beautifully by Dr. Gold- 
man, in view of the fact that in Seattle, as yet two 
“star” physiologic chemists from Dr. Fuller 
Albright’s laboratory who are new in our com- 
munity have not been very encouraging about it. 
We will watch with a great deal of interest. 

Again, I think that the message we carry is that 
this disease needs a great deal more propaganda in 
our home communities. 
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AS a problem in basic surgical research the 
existence of tissue incompatibility to graft- 
ing between individuals of the same species is 
unique. On the one hand it appears to manifest 
obstacles which may be insurmountable, yet 
on the other hand the potential which exists 
should the problem be solved is so great that 
many aspects of medicine as well as surgery 
would be revolutionized. 

It is important to note that even though in 
general terms the homograft problem remains 
unsolved, nevertheless, limited applications of 
@ practical nature already exist. Transplanta- 
tion of homostatic or non-living tissue is already 
widely practiced and has marked a new era in 
the surgery of arteries. Homostatic tissue trans- 
plantation also has a limited use in surgery of 
the dura mater, bone, tendon and fascia. 

Intermediate in position is the success which 
has been established in corneal homotrans- 
plantation, in that a relatively acellular but 
nevertheless probably viable or homovital sub- 
stance is successfully transplanted with a note- 
worthy incidence of success. True homovital 
transplantation of cellular tissue in the human 
being is possible only in the case of blood trans- 
fusions and, very questionably, in rare instances 
when successful grafting of fetal tissue has been 
claimed [1]. 

In the field of experimental zoology the trans- 
plantation of tissue from one embryo to another 
has long been practiced with remarkable suc- 
cess by embryologists. Interchange of tissue 
between infant individuals has a definite in- 
cidence of success in the chicken and probably 


other species. Homovital grafting between un- 
altered adult individuals is possible only be- 
tween identical or monozygotic twins; in this 
situation, however, tissue compatibility is com- 
plete and permanent. 


INITIAL WORK 


Our initial efforts in the tissue transplant 
laboratory at the University of California 
Medical Center, Los Angeles, involved the 
transplantation of limb buds between seventy- 
two hour old chick embryos with the purpose 
in mind of attempting to hatch both host and 
donor so that various regrafting experiments 
involving skin from the transplanted limb could 
later be performed. In the course of many 
hundreds of operations we were successful in 
hatching a few “three-winged” chicks which 
grew into adults. (Fig. 1.) Viability and normal 
growth of the transplanted limb occurred with 
no evidence of a homograft reaction. If loss of 
the limb occurred, it appearéd to be the result 
of circulatory impairment from insecure attach- 
ment of the limb and the host body at the time 
of the original operation. Unfortunately, we 
were never able to hatch a donor and found 
that the over-all mortality in such experiments 
was in the vicinity of 95 per cent. These experi- 
ments were consequently abandoned in search 
of a more fruitful approach to the problem. 

We noted that in 1929 Danforth and Foster 
[2] of Stanford reported a definite though low 
incidence of permanent healthy survival of skin 
homografts interchanged between day old 
chicks. We first repeated this experiment using 
four pairs of day old chicks. We were fortunate 
to obtain permanent homograft survival in both 
members of one pair, a situation almost never 
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Fic. 1. Three-winged adult chicken produced by transplantation of limb bud from embryonic donor to embryonic 
host at seventy-two hours of incubation. Arrow indicates wing resulting from the limb bud transplant. 


Fic. 2. Homografted, eleven month old pair of adult chickens. Each member bears a healthy adult homograft 
produced by interchange of 1 cm. skin squares between the members of the pair at one day of age by the method 


of Danforth and Foster. 


PRE-OPERATIVE 
POSITION 
OF GRAFTS 


Grafts dissected ~ 
free, shifted, ,’ 
reversed 180° 


POST-OPERATIVE 
POSITION 
OF GRAFTS 


Grofts*sutured’” 
& dressed by homografi-24 
repainting oper- 


control 1 
ative area with autografta—+ 


collodion. 


Fic. 3. Method of producing skin homografts with 
control autografts in young chick pairs. Diagram shows 
standardized method of graft transfer so that each 
postoperative chick bears a reversed homograft and 
autograft. (From: CANNon, J. A. and Lonemire, W. P., 
Jr. Ann. Surg., 135: 60, 1952.) 


since encountered. (Fig. 2.) Stimulated by this 
fortuitous result, we developed a technic of 
homografting day old chicks which permitted 
operation on large numbers of chicks in a short 
time and included the use of control autografts. 
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(Fig. 3.) The method consisted of placing a 
1 cm. skin homograft and skin autograft on 
the back of each chick in a reversed position 
and holding the grafts in place with a coating 
of flexible collodion which served admirably 
as both suture and dressing for the grafts. By 
this method as many as fifty chicks could be 
grafted in a two-hour period. The resulting 
incidence of homograft take or reaction could 
then be plotted with statistical significance. 
The behavior of skin homografts in day old 
chicks was then subjected to extensive scrutiny 
by this method. It was first noted that the more 
closely related were the two breeds of chicks 
used, the higher was the incidence of permanent 
homograft takes. (Fig. 4.) Nevertheless, homo- 
grafting between day old chicks of any two 
common breeds rarely resulted in a permanent 
homograft take of less than 5 per cent. It was 
noted that an incidence of homograft survival 
occurred only in chicks grafted before reaching 


‘seven days of age. Chick pairs grafted when 


more than seven days old, though showing 
usually a 100 per cent take of autografts, 
never showed homograft survival longer than 
two to three weeks at most. On the other 
hand, if skin from chicks of increasing age 
was grafted onto day old chicks, a definite 
though decreasing incidence of long term homo- 
graft survival was obtained until the skin used 
was fourteen or more days older, at which point 
the grafts were uniformly sloughed. Split-thick- 
ness grafts of adult skin placed on day old 
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—Chicks one day old of surgery 


K<IAF PMI AZMO DMV 


Barred Rock Hompshire Red (50) 
Austra-Whi te+—*Austra-Lorpe (48) 


Cornish - Crosse—eWestern Columbian (130) 


Fic. 4. Curves obtained by interchange of skin homografts between chick 
groups of various breeds. The Austra-White«>Austra-Lorpe curve shows the 
highest incidence of homograft survival. These two breeds are very closely 


related. 


chicks were invariably rejected promptly. If 
skin from day old chicks was placed on chick 
hosts of increasing age, the day old skin would 
invariably be sloughed by chick hosts seven 
days of age or older. (Fig. 5.) 

In the course of such experiments the original 
aim of the initial research was accomplished, 
in that a stock of adult host-donor pairs was 
accumulated with one member of the pair bear- 
ing a healthy homograft that showed normal 
growth and adult feathering. (Fig. 6.) With 
such preparations it was then possible to study 
the response of the homograft to certain re- 
grafting experiments. Considerable technical 
difficulty was, and still is, encountered in the 


grafting of split-thickness adult chicken skin . 


which made interpretation of results difficult. 
However, on the basis of numerous such experi- 
ments, certain impressions were obtained. If a 
split-thickness healthy adult homograft is 
returned to its original owner, a take of this 
graft does not occur more than 50 per cent of 
the time. If a repeat homograft is performed 
between original donor and original host, a take 
of the repeat homograft is almost never ob- 
tained in spite of frequent, continued health 
and viability in the original but now adult 
homograft. In this situation a reaction followed 
by recovery in the original homograft has been 
observed during the period of complete rejec- 
tion of the repeat homograft. We have not 
observed simultaneous complete rejection of 
the original homograft at the time the repeat 
homograft is rejected. 


ACQUIRED TOLERANCE 


Highly fruitful and provocative results in 
this problem along another avenue of research 
were initiated by Billingham et al. [4] on ob- 
servations of the response of dizygotic or 
fraternal twin calves to the interchange of skin 
homografts. In this situation where the certain 
dizygotic derivation of the twins is obvious by 
their being of opposite sexes, the skin homo- 
grafts are usually permanently tolerated and 
behave exactly as autografts. Owen [5] showed 
that such twin calves each possess red cells of 
two types, their own and those of their twin, 
i.e., red cell ‘“‘chimerism” exists between them. 
Owen further pointed out that in cattle com- 
plete placental blood vessel anastomosis de- 
velops, and hence circulatory interchange or 
embryonic parabiosis always takes place when 
fraternal twinning occurs. Billingham, Brent 
and Medawar [6] were then successful in ex- 
perimentally inducing tolerance to homografts 
by injecting blood or cells of the future homo- 
graft donor into embryonic animals. This 
phenomenon led to the development of the 
theory of immunologic tolerance to homo- 
grafts, which, in brief, is as follows: If living 
cellular material is injected from a donor into a 
host in an embryonic or in some cases infant 
stage, the homograft response is in some way 
altered so that a later challenge of the host with 
a skin graft from the donor of the injected cells 
is tolerated—sometimes permanently and at 
least usually for a much longer time than would 
occur in the absence of pretreatment. The 
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Fic. 5. Ten month old adult chicken bearing a healthy, 
reversed homograft and autograft. Grafts were applied 
when host and donor were one day of age. 


exact manner in which this mechanism oper- 
ates remains to be explained. 


RECENT WORK 


Our recent work has involved a more de- 
tailed study of the phenomenon of acquired 
tolerance in the chicken than has been pre- 
viously accomplished. In addition, we have 
begun comparison studies of what we have 
come to call the Danforth preparation, the 
subject of our earlier investigations, and the 
Billingham preparation, just described. Dis- 
tinct differences have been noted. 

Through our combined ideas and discussions, 
but largely through the technical efforts of one 
of us (P. I. T.), a technic has been developed 
which allows the cross injection of blood be- 
tween large numbers of chick embryos in a 
short operative period with low mortality and 
normal hatch rate. (Fig. 6.) The result has been 
groups of chick pairs in which some degree of 
tolerance to skin homografts between each pair 


has been induced. These individuals can then 
be studied by our method of rapid skin homo- 
grafting. To date we have studied the following 
factors: 

Age of Individual at Time of Cross Trans- 
fusion. Groups of eggs, ten to eleven and 
twelve to eighteen days of incubation, and 
chicks, one to three days old, were subjected 
to interchange of 0.2 to 1.0 ml. of blood. Be- 
cause of our past studies which indicated that 
skin homograft rejection is universal in chicks 
by the fourteenth day of post-hatching, we 
chose to perform the test skin homografts at 
this age. The grafted chicks were then main- 
tained until the homografts had sloughed or 
until the chicks were at least four months post- 
graft. Results of this experiment are shown in 
Figure 7. Blood in the amount interchanged 
at any age induced tolerance in only a variable 
fraction of the individuals treated. The highest 
incidence of long term graft survival occurred 
in chicks treated at twelve to eighteen days of 
incubation. The lowest incidence was seen when 
the interchange was effected between newly 
hatched chicks. Results in the latter group were 
characterized by a delayed profound drop in 
the incidence of healthy homografts, from 
40 per cent to 4 per cent beginning at approxi- 
mately the eighth week postgrafting. 

Age of the Individual at the Time of Grafting. 
In this experiment chick embryos at ten to 
sixteen days of incubation were subjected to 
cross transfusion of 0.2 to 0.4 ml. of blood. Skin 
homografts were then performed at two days 
post-hatching in one group and at fifteen days 
post-hatching in the other group. In the first 
group an initial go per cent take of the homo- 
graft gradually dropped off to an incidence of 
37 per cent at thirty-two weeks postgrafting. 
In the second group an initial incidence of 
60 per cent dropped off to 25 per cent at the 
end of thirty weeks. (Fig. 8.) 

Experiments Involving Repeat Homografts 
between the Same Host-Donor Pairs. These 
experiments were designed in an attempt to 
demonstrate the possible existence of both host 
tolerance and graft adaptation as mechanisms 
involved in homograft acceptance. 

Simple interchange of skin grafts was first 
performed between fifty-four pairs of untreated 
two day old chicks. When they reached fifteen 
days of age, a second skin homograft was inter- 
changed between each pair. In this group it was 
found that the survival of the primary or two- 
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Fic. 6. Steps in technic of cross transfusion of blood between chick embryos to 
produce later incidence of homograft tolerance. (From: Terasaki, P. Proc. 
Soc. Exper. Biol. er Med., 94: 73, 1957.) 


day homografts was reduced to zero from an 
expected 5 per cent incidence, whereas the 
secondary or fifteen-day homografts, although 
they all sloughed, appeared to remain viable 
for a slightly longer period than did the con- 
trols. (Fig. 9.) 

A similar though more obvious result was 
encountered when the same experiment was 
performed on a group of twenty chicks which 
had been subjected to cross transfusion of 0.2 
to 0.4 ml. of blood at ten to sixteen days of 
incubation before being homografted at two 
and fifteen days. Compared to transfused con- 
trols grafted at two or fifteen days, the two-day 
or primary grafts showed a decreased in- 
cidence of permanent survival. The secondary 
or fifteen-day grafts showed an initial slight 
increase in take as compared to controls with a 
final decreased permanent incidence. (Fig. 10.) 
It is, we believe, important to point out that 
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in this experiment the secundary graft on any 
given individual invariably sloughed before 
the primary graft, and that there was a very 
significant incidence of primary homograft sur- 
vival in spite of secondary homograft slough. 
This situation is analogous to that obtained in 
the original adult regrafting experiments on 
the Danforth-type preparations. 


COMMENTS 


In the eventual solution of the homograft 
problem the answers to two basic questions 
would appear to be of vital importance. First, 
what is the exact mechanism of this reaction? 
Second, is tissue specificity an alterable char- 
acteristic or one which is inalterably fixed by 
the genes and chromosomes in the nuclei of 
every cell of the ‘ndividual? It would appear 
that progress is steadily being made toward the 
answers to both of these questions, although 
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the work is in the stage where data are stili 
being collected and interpretation of the data 
has barely begun. 

That the homograft reaction involves an 
immunochemical mechanism was suggested 
early by Holman [9] and is fairly well supported 

at grafting 
_ .2-10 mi. of blood cross transferred at: 

10-11 days incubation 
12-18 days incubation 
|-2 days post-hatch 


Blank space indicates drop due to loss of 
a chicken. 


PERCENT HEALTHY TAKES 


10 
AGE IN WEEKS 


Fic. 7. Effect of age at which blood cross transferred. 
Incidence of homograft takes in groups of chicks cross 
transfused at various incubation times. A clear space 
in a graph line indicates a drop in the percentage curve 
occasioned by a mortality in the group. Optimum age 
for cross transfusion by this method appears to be at 
twelve to eighteen days of incubation. 


7 Age at grafting 
—— Grafted at 2 and 15 days 


Grafted at 2 or |5 days 


PERCENT HEALTHY TAKES 


AGE IN WEEKS 


Fic. 9. Effect of grafting at two and/or fifteen days 
on untreated chicks. See text for discussion of this 
experiment. 


by the data of Medawar et al. [ro]. Second set 
skin grafts in rabbits are rejected much more 
rapidly than first set skin grafts from the same 
donor. Second set reactions to skin from a given 
donor can be induced in a second host by injec- 
tion of lymph node tissue from a host who has 
reacted to a homograft from the same donor. 
This same second set phenomenon can be in- 
duced by injection of extracts of donor cell 
nuclei prepared by ultrasonic breakdown. The 
donor cell nuclear extract is injected into the 
host animal. After a suitable period, challenge 
of this animal with a skin homograft with skin 
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that is isogenetic with the donor of the nuclear 
extract results in a typical accelerated second 
set reaction in the graft. The substance in- 
volved appears to be a desoxyribonucleopro- 
tein [zo]. 

We readily accept the experimental data rela- 


Age at grafting 
Skin grafted at 2 or 15 days onto chicks: 


previously injected with ml. of blood 
controls not previously injected 

Blank space indicates drop due to loss of 

chicken. 


PERCENT HEALTHY TAKES 


AGE IN WEEKS 


Fic. 8. Effect of age at which chicks are grafted. See 
text for discussion. A clear space in a graph line indicates 
a drop in the percentage curve occasioned by a mortal- 
ity in the group. 
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Fic. 10. Effect of grafting at two and/or fifteen days on 
chicks previously injected with blood from skin donor. 
See text for discussion. A clear space in a graph line 
indicates a drop in the percentage curve occasioned by 
a mortality in the group. 


tive to the phenomen of acquired tolerance 
which are accumulating; in the light of our 
own experience, however, our present explana- 
tion of certain aspects of the total data differs 
from that of Billingham and co-workers. Con- 
trary to Billingham, our data continue to 
prompt us to consider the possibility that graft 
adaptation, and hence alteration of individual 
tissue specificity, may occur in the chicken 
under certain of the experimental circum- 
stances we lave imposed. One experiment 
which might be interpreted as lending support 
to this concept is seen in the situation in which 
a host tolerates a homograft from a given donor 
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when the graft is applied when host and donor 
are one day of age; but when challenged from 
the same donor when both are older, i.e., two 
weeks or adult, the secondary homograft may 
be rejected while the primary graft survives. 
The fact that we succeeded in returning only 
50 per cent of our adult homografts to the 
original host with graft survival would appear 
also to be evidence in favor of this concept, 
although technical problems have made ac- 
curate interpretation of this particular aspect 
of the work difficult. In addition, it would ap- 
pear to us that our data may indicate that in 
the chicken not only do changes take place in 
the host-reacting mechanism during the first 
few days after hatching, but also that matura- 
tional changes in the tissue specificity of homo- 
grafted skin, which is from one to fourteen days 
of age, appear to occur. Finally, the fact that 
twin calves and indeed chickens subjected to 
embryonic parabiosis by the method of Hasek 
[12] are altered in such a way as to manifest 
permanent tolerance to homografts between 
the pairs would seem to belie an inalterable 
genetic linkage for tissue specificity of the indi- 
vidual regardless of the mechanism involved. 
The tentative concept of one of us (J. A. C.) 
with regard to the nature of the total mecha- 
nism is as follows: (1) Tissue specificity may be 
a function of the immune mechanism of the 
host. (2) An antigen-antibody mechanism may 
be involved, but cellular contact between the 
lymphocytes of the host and the antigenic 
homograft is required for the reaction to be 
initiated and completed. (3) It is possible that 
in the embryo individual specificity within the 
species before the individual’s immune mecha- 
nism is developed does not exist. Certainly it 
does not exist between sperm and ovum. (4) 
The developing immune mechanism may well 
determine not only the reactive sensitivity of 
the host to foreign cells, but also the individual 
specificity of its cells. (5) More specifically, at 
the time that the immune mechanism of the 
embryo develops, the developing lymphatic 
system may elaborate a protein antigen of a 
highly specific nature which is imparted to the 
nuclei of the individual’s tissues and is there- 
after potentiated as the individual’s tissue spe- 
cific antigen. The immune mechanism elaborat- 
ing this antigen will from then on, if challenged, 
elaborate antibodies within its lymphocytes 
against tissue specific antigens of any other 
individual’s tissues but not its own. (6) The 
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nature of the tissue specificity which becomes 
fixed in the cells of the individual upon the 
maturation of its immunologic system may be 
determined by factors presented to the develop- 
ing immune mechanism which have obviously 
developed through gene control. However, if 
this individual’s immune mechanism is pre- 
sented with the same group of specific factors 
by administration of cells from a donor before 
immune maturation in the host has occurred, 
these tissue specific factors may be added to 
the total pattern of the individual so that future 
tolerance of donor tissue by the host then 
exists, because host and homograft share tissue 
specific antigens which control initiation of anti- 
body reaction in the host’s immune system. 

A crucial experiment for the foregoing con- 
cept will still involve embryonic limb bud 
grafts and hatching of both host and donor. If 
skin from the grafted limb were rejected in- 
variably by the original donor once host and 
donor became adults, considerable credence 
would be added to the foregoing concept, since 
undeniable alteration of tissue specificity could 
be claimed for the skin of the grafted limb. 

In all the work heretofore alluded to, tissue 
compatibility has been accomplished only by 
the use of embryonic or infant host individuals 
in the initial part of the process. In no instance 
does the unaltered adult accept unaltered 
homograft unless genetic identicalness exists. 
Production of homograft tolerance between 
adults to date can be accomplished only by 
extensive and drastic destruction of the host 
immune mechanism by total body radiation 
followed by immediate injection of marrow cells 
from the donor and, later, test skin homograft- 
ing with skin isogenetic with that of the donor 
of the marrow. The work of Main and Prehn 
[13] and Trentin [74] shows that adult mice 
so treated will tolerate such skin homografts 
indefinitely. 

It is obvious that none of the work to date 
would permit contemplation of clinical applica- 
tions, although certain aspects of the radiation 
experiment mentioned heretofore are provoca- 
tive of certain limited clinical considerations. 

At present, human kidney homografts have 
been tolerated by the host as long as five and 
a half months [15]. The resulting palliation in 
patients otherwise doomed to uremic death 
was dramatic even though temporary. Com- 
pared to the results presently obtained in many 
palliative cancer operations, even three months 
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of efficient palliation afforded by a renal homo- 
graft to .a patient dying of uremia may be 
worthy of consideration. If by some means an 
average palliation of one year could be offered 
such patients, it would seem proper to offer 
the procedure. 


SUMMARY 


The present status of the homograft problem 
from a practical aspect is briefly reviewed. The 
initial work in the tissue transplant laboratory 
at the University of California Medical Center 
is summarized. Previous work on the phenome- 
non of acquired tolerance is briefly reviewed. 
Three types of experiments in acquired toler- 
ance in the chick embryo are presented, using 
a technic for embryonic cross transfusion 
developed in our laboratory: (1) Tolerance to 
homografts induced by this method is variable 
in degree and permanence. The method is most 
effective when applied to chick embryos of 
twelve to eighteen days’ incubation. (2) After 
embryonic cross transfusion a_ significantly 
greater incidence of permanent homograft take 
is obtained when the test graft is performed 
between the chicks when they are one day of 
age rather than when they are two weeks old. 
(3) When repeat homografts are performed 
between the same individuals, first at two weeks 
of age and then at fifteen days of age, the two- 
week graft invariably sloughs first and there is a 
significant incidence of primary graft survival 
in the face of secondary graft slough. This situa- 
tion holds true in chicks subjected to embryonic 
cross transfusion as well as in untreated chicks. 
The possibility that under certain conditions 
graft adaptation as well as host tolerance may 
be responsible for homograft survival is sug- 
gested. The tentative concept of one of us 
(J. A. C.) with regard to the total mechanism 
is presented. The use of homografts in adults 
from a palliative aspect is discussed. 
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DISCUSSION 


Hoiman (San Francisco, Calif.): These 
fascinating experiments, complicated but meticu- 
lously performed by Drs. Cannon, Terasaki and 
Longmire, carry me back to certain vital experi- 
ences thirty-six years ago. A small boy, run over 
by a motor truck, had suffered the loss of all the 
skin of one leg from pelvis to ankle. In a burst of 
youthful enthusiasm—despite the ready availabil- 
ity of the patient’s own skin from the trunk and 
other three extremities—we placed pinch grafts of 
skin from his mother, whose blood matched his 
perfectly, on the large granulating surface, placing 
some 600 grafts in all. They took beautifully and 
we surveyed our handiwork with overweening 
pride. That was our second mistake. After about 
three weeks things began to happen; the grafts lost 
their beautiful, healthful look and began to melt 
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away. An annoying eczematous dermatitis with 
scaling, cracking skin covered the entire body in- 
cluding the scalp. The patient began to bleed from 
the exposed mucous surfaces and from his rectum. 
Soon nothing remained of the original skin grafts 
except the little white islands of subcutaneous tissue 
submerged in a sea of edematous granulation tissue. 
Some six weeks later I had an inspiration and 
removed these little islands of foreign protein with 
a curet, and within ten days the patient’s leg was 
ready for grafting with his own skin and the wide- 
spread dermatitis had completely disappeared. A 
complete epithelial covering, healthy and per- 
manent, was soon achieved. 

This led to a number of experiments in severely 
burnt patients in which we demonstrated by micro- 
scopic studies of the grafts’ advancing edge that 
homografts took, spread but began to melt away 


_ about the twenty-fifth day, and by the thirtieth 


to fortieth day would disappear. We demonstrated 
also that when skin from one donor was still present 
as a living graft, a second application of skin from 
the same donor failed to take and the second skin 
grafts just floated off the wound in an outpouring 
of turbid secretions from the raw surface. We con- 
cluded that successful homografting of skin was 
probably a myth, prevented by sensitization of the 
recipient to the foreign protein of the donor. It is 
said that blood transfusions are an example of 
successful homografting of living tissue. This I 
seriously doubt. It has been shown that the tagged 
red cells of transfused blood begin to disappear 
about the seventh day after transfusion and are all 
gone by the thirtieth day—victims, it would ap- 
pear, of the sensitization of the host to the foreign 
protein of the donor. In the meantime, of course, 
they have served a useful purpose. 

Two years ago there appeared from the Univer- 
sity of Minnesota a highly provocative article 
presenting the experiences of Varco et al. in achiev- 
ing a successful survival of skin transplanted from 
a donor to an individual whose blood was deficient 
in gamma globulins. These same individuals had 
also shown a high lifelong susceptibility to infec- 
tions and had led a precarious existence due to 
colds, frequently complicated by pneumonia. It 
was postulated that the agammaglobulinemia upset 
the body’s resistance to infection by interfering 
with its complicated immune and antigenic reac- 
tions. A similar explanation was applied to the fail- 
ure of the body to react to the foreign skin graft, 
permitting it to take and to survive indefinitely. 

Think for a moment what this means. In our 
efforts to render a patient able to accept a foreign 
living graft we will probably also destroy his con- 
tinued healthful existence. Ability to accept a graft 
may occur only if the body’s defense mechanism 
against a foreign protein is destroyed, which, how- 
ever, may also destroy his immune reactions to 
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deadly bacteria and fatal viruses. Too much inter- 
ference with the body’s intricate immune reactions 
may in the long run prove more detrimental than 
helpful. Perhaps the broad vistas envisioned, once 
the problem of homografting is solved, of possible 
organ transplantation constitute a mirage of 
doubtful value. It may be postulated that solution 
of the problem is incompatible with the survival 
of the complex chemical and immune reactions 
developed by man against a hostile environment. 
One may postulate further that up to the present 
time successful homografting may be expected only 
in identical twins, in embryonic tissues and in 
primitive organisms. We will await with great inter- 
est further observations in skin homografting from 
Dr. Longmire’s laboratories, where these important 
and exciting studies are being conducted with such 
painstaking care. 

AvFrep A. Strauss (Palm Springs, Calif.): I am 
very much interested in the paper by Drs. Cannon, 
Terasaki and Longmire. The late Dr. Julius Hess, 
who was head of the Department of Pediatrics at 
the University of Illinois, in 1920, and I investi- 
gated the question of the homograft problem with 
the idea of seeing what we could do about curing 
cretins. We took young puppies and transplanted 
thyroids from one to the other. They disintegrated 
and did not take. We always put the thyroid trans- 
plant into the thyroid itself where its environment 
was more normal. Then we took a litter of puppies 
and cross transfused from donor to recipient, and 
in several instances, vice versa. We also trans- 
planted thyroid in these young puppies of the same 
litter. We found in about 50 per cent of them a 
definite take of the transplanted thyroid which was 
always transplanted into the thyroid tissue. 

Later on we took twenty-one puppies of different 
litters and cross transfused from five to seven 
times and got takes in about 70 per cent of the 
transplantations. 

I mention this simply because I believe that 
cross blood transfusions, especially in the same 
families, have some merit for the success of homo- 
graft interpretations. 

P. Lonemire, Jr. (closing): I think it 
is quite justifiable to present a study of “chicken 
surgery,” as Dr. Cannon has stated, to a group of 
clinical surgeons, for I believe it is important that 
we all have some knowledge of the use and limita- 
tions of homografts. 

Homografts of cornea, blood vessel, bone and 
cartilage are now quite frequently used. 

It is important that we realize there are essen- 
tially two types of homografts: (1) the homostatic 
graft, which includes grafts of blood vessel, bone 
and cartilage—grafts which merely act as a scaf- 
folding for the invasion of the host tissues; and (2) 
the homovital graft, which depends on continued 
survival and reproduction of the transplanted 
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cells for its value. It is the homovital graft to 
which Dr. Cannon refers. 

Dr. Cannon did not have time to go into detail 
with respect to the phenomenon of “tolerance.” 
This is one of the most fascinating new “chinks” 
that has been broken in the “armor” of the homo- 
graft problem. Billingham, Medawar and Brent are 
responsible for collecting evidence from a number 
of observers and advancing the theory of tolerance. 
This theory postulates that any antigenic sub- 
stance which would normally stimulate an immune 
reaction in adult life will, if injected during the 
embryonic phase, produce a state of tolerance in- 
stead of an antigenic reaction. In other words, skin 
that is grafted to adult birds or humans will pro- 
voke an immune reaction with destruction of the 
graft, whereas the same tissue transferred during 
the embryonic stage in birds, and supposedly in 
humans, could make the recipient tolerant to that 
particular tissue forever. 

This is a fascinating new concept. If an individual 
is challenged by an antigen at a particular stage in 
his development, he does not react with an immune 
reaction but develops permanent tolerance to the 
particular antigen. 

We are somewhat at variance with Billingham 
and his group, who attempt to explain acceptance 
of homografted tissue solely on the basis of re- 


cipient tolerance, for we believe that the graft . 


itself may vary in its antigenicity and adaptability. 

I think Dr. Cannon believes quite strongly that 
not only does the host play a part in graft accept- 
ance, but also the results and the experience 
presented here support the view that there is also 
some change which takes place in all the tissues of 
the body from embryonic to adult life. This change 
explains in part the greater success observed in 
homografts of embryonic or early post-hatching 
tissue as compared to adult tissues. 

Atson R. Kitcor_E (Belvedere, Calif.): There is 
one type of homograft which has been known for a 
great many years and which is successful in a high 
percentage of cases, and that is the grafting of 
malignant tissue from one individual to another. 

It occurs as an exciting possibility that researches 
such as that of the authors may help to throw light 
on the fundamental differences of behavior be- 
tween malignant and normal tissue. 

Jack. A. CANNON (closing): I would like to thank 
the discussers for their remarks. I was very inter- 
ested when I recently read Dr. Holman’s original 
paper, because I have not seen or heard of an in- 
stance of such allergy to a homograft since that 
time. 

We do think that maybe one of the groups of 
chickens bearing homografts might not be quite 
as healthy as those which rejected them. However, 


we have not yet subjected this impression to 
statistical analysis. 

With reference to Dr. Holman’s comments on 
red cells, it has been my impression that the evi- 
dence indicates transfused red cells have about the 
same life span as autotransfused red cells. I know 
of no evidence indicating that any reaction occurs 
in the absence of mismatching. I have explained 
this absence of a homograft reaction on the basis 
that homotransfused red cells are anucleated, i.e., 
the factors responsible for inciting the homograft 
reaction are in the nucleus of the cells. 

I was utterly fascinated by Dr. Strauss’ remarks 
because I think it might turn out that he, as a 
surgeon, was the first man who induced tolerance. 

In response to Dr. Kilgore’s remark, I must say 
that for many years we also have believed this 
work has important bearing on the cancer problem. 
Indeed, we have been able to obtain research 
money on the basis of such justification. 

Finally, it is of interest to note that there is a 
method which permits survival in adult animals. 
However, along with what Dr. Holman stated, the 
method involves alterations of the host. 

It has been shown that heavily radiated mice 
can be salvaged by homografts of marrow cells 
given intravenously. In addition, it has been shown 
that skin homografts, isogenetic with the marrow 
homografts, can be applied Jater to this same host 
with a high incidence of permanent survival of the 
skin homograft. Clinical applications of this 
method can be thought of, but obvious philosophic 
and ethical objections automatically arise. Conse- 
quently, it would seem of great importance to 
search for a way to modify the tissue to be grafted 
rather than doing such damage to the future host. 
Fortunately for my own peace of mind, I am un- 
able to agree with or even appreciate Dr. Holman’s 
profound pessimism with regard to the future of 
this problem. In fact, his repetition of his original 
conclusion written in 1924 came as a complete sur- 
prise. Most authorities on this subject the world 
over, as well as surgeons of the eminence of Drs. 
Blalock and Longmire, believe that the solution of 
this problem, and hence its clinical application, is 
within the realm of scientific possibility. 

Some consolation for the investigators in this 
field might also be taken from the words of Dr. 
Stephan Paget who wrote in 1896, “‘Surgery of the 
heart has probably reached the limits set by nature 
to all surgery: no new method and no new discov- 
ery, can overcome the natural difficulties that 
attend a wound of the heart.” 

Some of us are even naive enough to believe that 
the homograft problem may be slightly closer to 
eventual solution now than the problem of heart 
surgery was in 1896. 
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The Management of Visible Hemangiomas 
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Bertram V. A. Low-BEeEr, m.v.,* San Francisco, California 


From the Departments of Surgery, Dermatology and 
Radiology, University of California Medical Center; and 
the Plastic Surgery Service of the Franklin Hospital, 
San Francisco, California. 


i 1949 the Departments of Dermatology, 
Radiology and Surgery at the University 
of California Medical Center in San Francisco 
decided to institute a group project to study 
the visible hemangioma problem. 

We started this project because we were con- 
fused. A review of the literature at that time 
failed to produce a practical classification of 
these tumors. The histopathology was fre- 
quently misinterpreted. Good results were 
claimed by both those who used homeopathic 
methods of therapy and those who were radical, 
as well as those who said no treatment of any 
kind was necessary. We were also unhappy 
with our own results. 

We met as a group at monthly intervals to 
examine, diagnose and decide upon the best 
method of treatment for each case and to 
evaluate the results of the treatment. Early in 
the study, all recognized methods of treatment 
were used. These included CO, snow, P32, 
injection of sclerosing solutions, electrocoagula- 
tion, multiple suture, radium and x-ray ther- 
apy, and surgical excision. No radical applica- 
tion of these methods was carried out since we 
believed that essentially ali hemangiomas are 
benign growths. 

It was also decided to allow some of the 
hemangiomas of infants and young children to 
go without treatment. Patients were observed 
at intervals of from one to twelve months, de- 
pending upon the severity of the lesion and the 
anxiety of the parents. After observing that 
most of these lesions involuted spontaneously 
during the first four years of the study, it was 
decided to stop all definitive treatment on this 
group. (Figs. 1A and 1B.) 


* Deceased. 


The study is far from complete. However, we 
believe that our evidence of spontaneous in- 
volution, along with the convincing results of 
several other authors, justifies a plea for con- 
servatism in the management of growing he- 
mangiomas in infancy and childhood. Not all 
authors agree with this view. 

As a result of our study of over 700 cases, the 
following classification appeared more practical 
than other previous clinical or histologic 
classifications. 


1. Involuting (infantile) 
A. Superficial (strawberry, capillary) 
B. Combined: superficial and deep (capil- 
lary and cavernous) 
C. Deep (cavernous) 
u. Non-involuting (adult) 
A. Port-wine stain (nevus flammeus) 
1. Without subsequent growth 
2. With subsequent growth 
B. True cavernous 
1. Without subsequent growth 
2. With subsequent growth (puberty, 
pregnancy) 
Venous racemose aneurysm and arterio- 
venous fistulas 
. Diffuse hemangiomatosis 
1. With gigantism 
Spider angioma 
Angiofibroma 
. Diffuse telangiectasia 
. Malignant (rare) 
1. Hemangioendothelioma 
2. Hemangiopericytoma 


O 


In our series more than 200 untreated pa- 
tients with the involuting type of hemangioma 
have been followed up. Without exception, 
spontaneous involution has occurred or is oc- 
curring in all these cases. Furthermore, many 
patients treated earlier by accepted methods 
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Fic. 1A. Patient P. S. Shows lesion in infant at four 
months of age. 


have experienced involution in exactly the 
same manner as those who have had no treat- 
ment, casting doubt upon the effectiveness of 
some forms of treatment. (Figs. 2 and 3.) 

In the smaller lesions no residual evidence 
of the hemangioma may remain. However, in 
the larger lesions excess wrinkling and bagginess 
of the skin can be expected. In these, surgical 
correction is recommended during the preschool 
period, at about five years of age. (Fig. 4.) 

The non-involuting types require treatment 
whenever practical. From our observations, 
most methods of treatment for the port-wine 
stain (nevus flammeus) give results which only 
substitute one deformity for another. Radiation 
of sufficient degree to cause disappearance of 
the vascular elements will cause both early and 
late permanent tissue changes. CO, snow also 
damages normal tissue, resulting in surface 
scarring. Tattooing has not been acceptable 
from our viewpoint. 

Excision and shifting in of adjacent whole 
thickness skin and subcutaneous tissue gives 
excellent results in selected cases. However, 
when normal features such as the eyelids and 
the angle of the mouth are distorted, the re- 
sulting deformity can be more pronounced 
than the original hemangioma. Application of 
make-up (i.e., Covermark) is frequently the 
best solution of the problem. 
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Fic. 1B. Same patient at three years of age; marked 
involution, no treatment. 


The port-wine stains that later undergo 
thickening and nodular growth in adult life 
require surgical excision. Closure of the defect 
is carried out by shifting in adjacent tissues or 
skin grafting. 

True cavernous lesions may be quite large 
and deforming. These lesions may also show 
later growth at the time of puberty or during 
pregnancy. Surgical excision is the procedure 
of choice whenever possible. Injections of 
sclerosing solution may be of value in selected 
cases. (Fig. 5.) 

Venous racemose aneurysms, arteriovenous 
fistulas and cases of diffuse hemangiomatosis 
may present almost insurmountable thera- 
peutic problems. Although few are cured, some 
benefit can be obtained in selected cases. 

Angiofibromas should be excised for the best 
cosmetic result. 

Spider angiomas can usually be eradicated 
by central vein cauterization. 

Diffuse telangectasia is not usually benefited 
by local therapy. Treatment of associated dis- 
orders such as cirrhosis may result in marked 
improvement. 

The rare malignant lesions (none of which 
have been seen in this series) are treated as are 
other malignant neoplasms. 


SUMMARY 


We believe that spontaneous involution of 
the most common hemangiomas of infancy and 
childhood must be accepted as a fact. However, 
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2A 


2B 


Fic. 2. Patient P. Mc. A, infant at six weeks of age. Five injections with scleros- 
ing solution given from six to eleven months of age with questionable im- 
provement. B, completed involution at the age of six years. 


3A 


3B 


Fic. 3. Patient D. Mc. A, infant at the age of three months with marked ulcera- 
tion. Treated by radiation with questionable effect. B, final involution and 


scarring at the age of five years. 


in some cases involution progresses slowly, 
while in a small percentage regression does not 
occur. 

When surgery is forced by parental pressure 
(Fig. 6) and is attempted during the growing 
phase of the large involuting type of hemangi- 
oma, it can rarely be completely excised and 


growth will continue in the residual vascular 
tissue until the latent period is reached. If 
operation is delayed until involution has 
started, then one may perform a more con- 
servative excision, as the residual vascular tis- 
sue will involute spontaneously. If early ther- 
apy is required to placate the parents, some 
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4A 


4B 


Fic. 4. Patient M. G. A, large facial lesion at the age of fifteen months. Injec- 
tion treatment and CO, applications attempted without improvement. B, 
involution present at the age of four years. 


5A 


5B 


Fic. 5. Patient M. M. Treated by radium, sclerosing solution and CO: snow in 
childhood. B, result after many operations. Reconstruction by means of ab- 
dominal pedicle flap for forehead and cheek; free full-thickness grafts to 


eyelids. 


homeopathic method of treatment at infre- 
quent intervals should be carried out. 

It is also recognized that plastic surgery is 
necessary to remove the residual cosmetic dis- 
figurements of the large hemangioma in the 
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preschool period. However, surgery which is 
performed after a number of years following 
the involution of large hemangiomas is much 
simpler and less dangerous than when at- 
tempted in infancy. Furthermore, we believe 
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6A 


6B 


Fic. 6. Patient S. F. A, deep hemangioma after cessation of growth. Parents 
forced surgery at nine months of age. B, after partial excision and continued 
involution at the age of four and a half years. 


that radical methods of treatment which may 
damage or prevent the growth of normal tis- 
sues are contraindicated. 


A discussion of the treatment for the non- 


involuting types of hemangiomas is presented. 
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DISCUSSION 


LEonarD Dosson (San Francisco, Calif.): There 
are few subjects in medicine in which there are 
such emphatic differences of opinion as there are 
in the management of visible hemangiomas. Text- 
books and recent articles both present methods of 
management which are diametrically opposite. 
Some surgeons, radiologists and dermatologists are 
as radical in the attack on hemangiomas as on 
cancer. Others, just as capable and experienced, 
claim that the great majority of hemangiomas in- 
volute spontaneously during the first five years of 
life and that the end results in the untreated cases 
are usually better than in those actively treated. 

This excellent study is a good example of the 


value of group study. Such consultation helps to 
eliminate certain misconceptions and individual 
prejudices. It provides the authority which is often 
required to reassure apprehensive parents when 
active therapy is withheld. 

The classification proposed in this article is ex- 
cellent because it helps in separating those lesions 
in which spontaneous regression is to be expected 
from those requiring treatment. 

In the Stanford Tumor Clinic it has been recog- 
nized in recent years that the great majority of 
hemangiomas in babies undergo spontaneous in- 
volution. The patients have been examined at 
regular intervals and the progress of the lesions 
carefully followed with measurements and photo- 
graphs. In only a very few instances was active 
therapy (usually radiation) undertaken and this 
was usually because of parental pressure, rather 
than continued growth of the hemangioma. 

Dr. Alvin Jacobs of the Stanford Department of 
Pediatrics published an article on this subject in 
the January, 1957, issue of California Medicine. 
He reviewed the literature, listing many articles, 
starting in 1900 in which spontaneous regression 
had occurred in all or practically all strawberry 
hemangiomas. He personally followed up 105 pa- 
tients with untreated hemangiomas and found that 
97 per cent completely regressed or had involuted 
to the point that eventual resolution was certain. 
To determine the incidence of strawberry hemangi- 
omas at different ages, he examined 1,735 consecu- 
tive children. Ten per cent of the babies under one 
year of age had a hemangioma. The incidence de- 
creased rapidly so that in the age group of five to 
fifteen years the incidence fell to 1.5 per cent. 

I wish to congratulate Dr. Blackfield and his 
fellow workers for this thoughtful and clear presen- 
tation of a subject which was previously so con- 
fused. The general rules for management of 
hemangiomas in babies are: (1) observe carefully; 
(2) let nature take its course; (3) reassure parents; 
and (4) use plastic surgery when necessary after 
the maximum involution has occurred. 

IAN Macpona tp (Los Angeles, Calif.): I should 
like to congratulate the group who did this study 
for their careful work and excellent observations. 

Although we have not done any accurate analysis 
of our series of hemangiomas, Dr. Guiss and I have 
seen more than 500 infants with this benign neo- 
plasm since 1943, and some are really difficult 
problems. I know this because I have administered 
the radium therapy for the Childrens Hospital in 
Los Angeles over that period of time. 

I have realized for some years that the majority 
of these neoplasms will regress spontaneously. How- 
ever, there are a small percentage of them in which 
the non-involuting characteristics are apparent, 
usually at about the age of ten to eighteen or 
twenty months. 
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Bleeding and erosion and infection, in our ex- 
perience, occasionally cannot be managed by anti- 
biotic ointments or conservative local measures. 

I, too, should like to make one emphatic remark: 
if radiation is given carefully and in small amounts, 
over a considerable period of time, it can have an 
effective result, and in the proper amount does not 
produce any possible damage to normal tissue. 
Usually that means staying below a tumor dose of 
500 r. That, for example, will not produce any dis- 
turbance even in such critical areas as epiphyseal 
tissues. 

The objective that we have in mind is to acceler- 
ate the natural history of these neoplasms. That is, 
to do such things, in a dilatory fashion, which will 
augment the natural involutionizing tendency of 
these neoplasms; and to treat the emotional status 
of the parents or, even more difficult at times, of 
the grandparents. 

In 1945 we saw a ten month old child who had 
had progressive involvement of certain areas since 
about three months of age. The areas around the 
lips and chin were repeatedly becoming eroded and 
infected, sometimes due to trauma, and I will sug- 
gest that even though there is a possibility that 
such widespread involvement might regress, treat- 
ment will be effective in hastening that involution- 
ary process. I think that if treatment is properly 
given there will be fewer residual fibrous areas that 
require surgical excision when the child is five or six. 

This child was treated by a combination of three 
methods. First, we injected the areas with a 
sclerosing agent. SyInasol® is the one we happened 
to prefer. Some of the areas were given small doses 
of x-ray therapy, none of them receiving more than 
300 r. Finally, at about three years of age, .25 mc. 
radon seeds were implanted in the residual areas, 
a perfectly simple procedure which is done in the 
office under local anesthesia. 

This girl had a good result at age seven. 

Many of these hundreds of children we have seen 
have been of this variety. They have been sent to 
us because of the obvious progressive nature of 
the neoplasms. In only eight or nine have we had 
to perform eventual surgical excision on residual 
areas. 

In short, my reaction is that although the 
majority of these lesions do not need treatment, the 
progressive variety will benefit by careful dilatory 
treatment. 

W. S. KisKAppEN (Los Angeles, Calif.): The re- 
port by Drs. Blackfield and confreres numbering 
700 cases is impressive. I believe that this carefully 
observed and collected series deserves not only 
considerable credit and praise but also respect for 
the observations obtained. 

The conclusions that naturally arise after seeing 
these results is, of course, obvious. This would be 
to permit all hemangiomas to proceed eventually 


to involution, feeling perfectly confident that they 
are going to disappear gradually. The final prob- 
lem would be simply the excision of redundant or 
involved skin. However, I cannot believe the prob- 
lem is as simple as this in the average clinic or 
surgical group. The reason for such a conclusion is 
that some three years ago, in conjunction with a 
number of other Los Angeles plastic surgeons, | 
heard the preliminary report by Dr. Blackfield on 
this same subject. We, too, at that time were very 
much impressed, and brought home our observa- 
tions with a determination to try them out at the 
Childrens Hospital Clinic. However, at that in- 
stitution the dermatologic service, which is not 
connected with the plastic service, usually saw the 
cases first and either elected to use injection, carbon 
dioxide snow or, in occasional cases, some form 
of radiation or radium therapy. When response to 
such therapy failed to stop the growth, the cases 
were referred to the plastic surgical department. 
Although it was our primary inclination to con- 
tinue to watch them, we did not have the experi- 
ence or the background of cases which had in- 
voluted to show the parents and, therefore, with 
the pressure upon our group exerted both by the 
dermatologic department, the family and the rela- 
tives and friends, as Dr. Macdonald has previously 
suggested, coupled with our own unsureness, we 
often proceeded with surgery. We believe our surgi- 
cal results have been entirely satisfactory, and it is 
quite possible that the trauma of the removal has 
expedited more quickly than mere time the sub- 
sequent involution. 

I cannot be certain in my own mind that the 
fact of eventual involution of these tumors when 
extended to pediatricians, surgeons and medical 
men, generally, may not be a dangerous philosophy. 
It has not been at all unusual for us to have patients 
who have been told that disappearance would un- 
doubtedly occur, and in whom, under indifferent 
management, ulceration, bleeding, subsequent 
scarring and, in two cases, death has occurred. It 
is only fair to point out, however, that these cases 
occurred before the advent of antibiotics, and 
treatment at that time was not adequate. 

I believe the following case illustrates the prob- 
lem I have just pointed out. A pediatrician told the 
patient’s family not to be concerned; the tumor 
would involute. The mother, who was caring for 
her first child, was only too ready to accept this 
solution. The infant had a rather large hemangioma 
involving the entire arm, shoulder and a portion of 
the chest. This condition occurred between his 
birth and ten weeks of age. At this point, because 
of the enlargement, excoriation and ulceration, the 
mother consulted with a roentgenologist in Los 
Angeles who in turn referred the case to me for 
treatment. This was an inoperable lesion, and the 
only treatment that we believed would be wise at 
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this time was the implantation of radon seeds by 
the roentgenologist. | have no immediate récord of 
the number of seeds that were implanted, /but there 
was regression four years after the implantation. I 
have no idea what might have happened to this 
youngster had the seeds not been implanted. How- 
ever, because of the ulceration that was present at 
the time I first saw the patient, I would be of the 
opinion that waiting for involution to occur would 
have certainly been a dangerous procedure to em- 
ploy. Up to the present there is no difference in the 
growth of this arm, although the radiation therapy 
may have some effect at a later date. 

In 1939 Dr. Wilbur Bailey and myself collabo- 
rated on a paper which at this point | would like to 
disclaim, although at the time it seemed that 
because of the neglect of these tumors either the 
implantation of radon seeds, the use of radon packs 
or radium plaques might be the method of choice. 

Today, I believe the opinion about radium and 
x-ray is definitely on the wane, and it should be 
used only in specific and definite cases when no 
other therapy is justified. Two years ago I had 
occasion to go to Hiroshfma to investigate the 
after-results of the atomic bomb explosion. The 
investigative work which has been brought forth 
since that time, in cooperation with reports from 
other areas, seemed to indicate that the use of x-ray 
and radium, even in rather limited to small dosages, 
may be a dangerous therapeutic agent, particu- 
larly from a standpoint of genetics. 

Some of you may have had occasion to read 
recently of the muskrats that had been feeding on 
the vegetation along one of the tributaries of the 
dump areas of the Atomic Energy Commission’s 
institution in Tennessee. On autopsy all of them 
were found to have advanced carcinoma and sar- 
coma, apparently derived from the waste products 
absorbed by the plants along the river bed. 

In conclusion, I think it is important to point 
out that the method produced by the authors of 
this paper has proved unquestionably the value of 
watchful waiting with the probability of involution. 
I do not believe that it is their intent to suggest 
that surgery should not be performed whenever it 
is feasible, and on this basis certainly the method 
presented is the one that should be the procedure 
of choice. 

Dr. MEYER (New York, N. Y.): We learned in 
the Tumor Clinic at New York University and at 


the postgraduate school that it is definitely most 
important to treat the parents, as has been ex- 
pressed in the authors’ paper. We have found that 
by showing photographs taken every few months 
to the parents (especially colored photographs) we 
were able to control the families. 

Occasionally it is necessary to use placebo treat- 
ment. Frequently we have the mother bring some 
dry ice into the clinic and apply it just long enough 
to have the baby cry and satisfy the mother. It 
does not cause any scarring. 

In a big city like New York it has been our ex- 
perience that these parents and grandparents will 
go from clinic to clinic until they find a doctor who 
will do something. They are not satisfied to just 
sit still. 

When further treatment becomes necessary, 
after waiting for the important resolution and 
involution, there is no routine treatment for these 
lesions and we have to individualize every single 
case and select the method or combination of 
methods of treatment that is important. 

We learned many years ago that if there is evi- 
dence that involution will not take place, as Dr. 
Macdonald stated, and if surgery does become 
necessary, as Dr. Kiskadden has said, the injection 
of 1,000: 10,000 adrenalin® solution subcutaneously 
around these lesions is a great help. 

I would like to warn against one thing. In some 
large clinics and hospitals they have instituted 
special clinics which they call Injection Clinics. 
The members of those clinics often become overly 
enthusiastic, and if so, harm can be done by the use 
of injection in cases in which it is not indicated. 

Harry M. BrackFiE.p (closing): I appreciate 
the dilemma of any physician who has to face the 
problem of placating the parents of a child with 
a hemangioma. 

I would like to discuss one or two things. It has 
been our belief, and in this our radiation consultant 
agrees, that if radiation of sufficient intensity is 
given to destroy adult vessels in a hemangioma, it 
will also destroy normal tissues. During the past 
two years the x-ray department at our institution 
has stopped treating hemangiomas. 

I appreciated the report of Dr. Dobson on his 
separate study which has also been going on for a 
number of years. It was also of interest to hear that 
Dr. Meyer and his group in New York were con- 
servative in their treatment of hemangiomas. 
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Problems in Diagnosis Associated with 
Obstructive Neonatal Jaundice 


Wi J. Norris, M.p., Los Angeles, California, AND M. Hays, M.D., 
Beverly Hills, California 


From Childrens Hospital, Los Angeles, California. 

1935 Ladd [7], in discussing the differential 
diagnosis of prolonged neonatal jaundice, 

stated that after four to six weeks of age con- 

sideration could be limited to the following 

major conditions: biliary atresia, erythroblasto- 

sis fetalis, hemolytic sepsis and syphilis. 

At the present time the problems in differen- 
tial diagnosis presented by the icteric infant 
are different, although not less exacting. Hemo- 
lytic disease of the newborn has become a field 
of conditions usually readily identified by the 
Coombs’ phenomenon in the infant and the 
studies of Rh and ABO factors in the parents. 
Sepsis is less prevalent and the therapy affects 
the clinical picture more readily, making the 
diagnosis less difficult. Neonatal syphilis is 
rarely seen today. New disease processes now 
included in the differential diagnosis of ob- 
structive neonatal jaundice include galacto- 
semia and cytomegalic inclusion body disease. 
Both are uncommon and in both a specific 
diagnostic test is available to aid in early 
recognition of the disease. 

The present differential diagnostic possibili- 
ties in cases of apparently obstructive neonatal 
jaundice, when the surgeon first examines these 
infants, are ordinarily confined to three condi- 
tions. These include the well established anoma- 
lies of extrahepatic and intrahepatic atresia 
and a group of conditions producing a clinical 
syndrome referred to as “neonatal hepatitis.” 
The present study is directed toward a com- 
parison of the methods of diagnosis in these 
cases, particularly in regard to the preoperative 
differentiation between biliary atresia and 
cases of the neonatal hepatitis syndrome. The 
ultimate diagnostic tests to differentiate extra- 
hepatic biliary atresia from intrahepatic biliary 
atresia remain operative in nature. 


The critical period when the distinction be- 
tween biliary atresia and the neonatal hepatitis 
syndrome must be made lies between the fourth 
and eighth weeks of life. Attention has been 
directed in all instances to the history, physical 
findings and laboratory data at this specific 
period, rather than to data obtained later in 
the course of either disease process. 


CLINICAL SERIES 


The present study includes an analysis of 
fifty-four* cases of extrahepatic biliary atresia, 
eight cases of intrahepatic biliary atresia and 
twenty-three cases showing the neonatal-hepa- 
titis syndrome. These infants were admitted to 
Los Angeles Childrens Hospital during the 
twenty-year period, 1937 through 1956. The 
cases from the initial decade are largely from 
the autopsy files due to strict adherence to 
the criterion to be outlined shortly, while those 
in the second ten-year period come from both 
autopsy and clinical material. This may distort 
the relative incidence of these diseases, but does 
not alter the diagnostic aspects which are the 
subject of the present study. 

Extrahepatic biliary atresia was demon- 
strated at operation or autopsy in all cases. 
Intrahepatic atresia was believed to be only 
well established by autopsy or multiple biopsy, 
and all the cases included in the present series 
had either a complete absence of biliary epi- 
thelium (four cases) or a major intrahepatic 
block (four cases). 

Cases in the neonatal hepatitis group were 
selected on the basis of clinical data, operative 
observation, roentgenographic and biopsy stud- 
ies and autopsy material. In this group have 
been included infants with protracted jaundice 
beginning prior to the fourth week of life who 

* Including two cases of extrahepatic biliary stenosis. 
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gave evidence of hepatic disease of an obstruc- 
tive type through liver functiou tests, stool and 
urine examinations, and in whom patency of 
the extrahepatic tree was demonstrated by 
surgery, cholangiogram or clinical recovery. No 
evidence of hemolysis, sepsis, toxic exposure or 


TABLE I 
NEONATAL JAUNDICE: STATISTICAL DATA 


Biliary Atresia 


(No. of Cases) | Neonatal 


Hepatitis 
(No. of 
Cases) 


Extra- | Intra- 
hepatic | hepatic 


Mexican-American. ... 
Premature infants..... 
Mongoloid infants... . . 


local infection was present. In some of these 
cases a tentative diagnosis of viral hepatitis 
was made. A gross inspissated bile “plug” was 
not visualized in any of the patients in this 
group at surgery or autopsy. The liver biopsy 
findings in this group were not uniform. Neo- 
natal hepatitis should be regarded as a useful 
clinical syndrome, not as a single pathologic 
disease process. 

Among the eighty-five infants were twenty- 
three males and thirty-one females with extra- 
hepatic biliary atresia, two males and six fe- 
males with intrahepatic biliary atresia and 
eighteen males and five females with neonatal 
hepatitis. Birth weights were less than 2,500 
gm. in fifteen infants in the group. In the 
neonatal hepatitis series three infants showed 
definite mongoloid features and a fourth had 
mental retardation of unknown etiology. The 
racial background, environmental factors, in- 
cidence of prematurity and incidence of mon- 
goloid features in these groups are outlined in 


Table 1. 


HISTORY 


Among the fifty-eight infants with biliary 
atresia for whom an early history could be ob- 
tained, thirty-five (65 per cent) were described 


as continuously jaundiced from birth. The 
remaining twenty-three were first noted to be 
jaundiced, in approximately equal numbers, on 
each successive week during the first month. 
(Table 11.) In one infant with associated cya- 
notic congenital heart disease, jaundice was 


TABLE II 
ONSET OF JAUNDICE 


Biliary Atresia | Hepatitis 


Time of Onset 


(No. of Cases) | (No. of Cases) 


From birth.......... 
First week 

Second week 

Third week 


* No jaundice noted in one. 


not noted during life. In the neonatal hepatitis 
group five patients (22 per cent) were jaun- 
diced from birth, and the remainder became 
icteric during the subsequent four weeks. 
(Table 1.) Infants with jaundice appearing for 
the first time after the fourth week were not 
included in the series. 

Stools were acholic, white or grey, con- 
tinuously from birth in forty-six (90 per cent) 
infants with biliary atresia for whom an appar- 
ently accurate history could be obtained in this 
respect. The remaining five infants had pig- 
mented stools described at one or more periods 
during the initial eight weeks of life. 

The feces in the neonatal hepatitis group 
were noted to be completely acholic from birth 
in eight infants (35 per cent), initially acholic 
and later pigmented (in at least one stool) in 
seven cases (30 per cent), and continuously 
slightly pigmented in eight cases (35 per cent). 
All observations in this regard were confined to 
the initial two months of life. 

Infants in both biliary atresia and neonatal 
hepatitis groups were described as passing dark 
urine from birth. Additional symptoms in both 
groups were few. Four patients in each series 
were febrile prior to entry or soon thereafter. 
Two patients with biliary atresia had abnormal 
bleeding, one from the gastrointestinal tract 
and one from the umbilical vessels. Other 
symptoms noted were related to associated 
congenital abnormalities or prematurity rather 
than to primary diseases of the hepatic or 
biliary systems. 


| | | 
| 35 (60%) 5 (22%) 
| | 7 (12%) 2 (9%) 
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2 (4%) 4 (18%) 
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Diagnosis Associated with Obstructive Neonatal Jaundice 


PHYSICAL FINDINGS 


All infants studied were intensely jaundiced. 
An enlarged liver was present in all cases of 
extrahepatic atresia and neonatal hepatitis. In 
one-half of the patients in each series the liver 
was palpated 4 cm. or more below the rib 


TABLE III 
HEPATIC FUNCTION STUDIES 


Biliary Atresia 


(No. of Cases) Neonatal 


Hepatitis 
(No. of Cases) 


Studies Up to 2 mo. | Past 2 mo. 


Posi- | Nega-| Posi- | Nega-| Posi- | Nega- 
tive | tive | tive | tive | tive | tive 


Cephalin floccula- 


a ee 2 12 8 5 4 8 
Thymol turbidity. . I 4 5 7 2 7 
Cholesterol. ...... 2 I 3 2 
Alkaline phospha- 

3 4 8 3 2 3 


margin. In the cases of intrahepatic atresia, 
however, the liver was not palpable in one in- 
fant and was less than 2 cm. below the costal 
margin in the remaining cases. These findings 
were again confined to the cases examined 
between the fourth and eighth week of life. 

Splenomegaly was not apparent to examina- 
tion in thirty-four of the forty-four infants with 
biliary atresia examined at this age. Among the 
ten infants with palpable spleens none were 
described as extending more than 2 cm. below 
the costal margin. Among the twenty-one pa- 
tients with neonatal hepatitis seen at the same 
age, eleven had no evidence of splenomegaly, 
but in the remaining infants the enlargement 
was marked. In four of these the spleen ex- 
tended more than 4 cm. below the costal 
margin. 

Neither group had cutaneous telangiectasis, 
dilated abdominal veins, lymphadenopathy or 
ascites during this age period. Later in the 
course of untreated biliary atresia, or neonatal 
hepatitis progressing to cirrhosis, these signs 
became apparent. 


ROUTINE LABORATORY STUDIES 


Significant anemia was not present between 
four and eight weeks, the critical period of dif- 
ferential diagnosis, in either the biliary atresia 
or the neonatal hepatitis groups. Varying de- 


grees of transient leukocytosis were en- 
countered in both series. Routine urinalyses 
were unremarkable. 

The majority of tests for hepatocellular liver 
damage became positive in the untreated cases 
of biliary atresia at approximately four months 
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TIME IN WEEKS 


Fic. 1. Average of weekly serial bilirubins. Total serum 
bilirubin levels in infants admitted between four and 
eight weeks of age. The initial determination in each 
group is that performed at the time of admission, 
and subsequent determinations at weekly intervals 
thereafter. 


of age. Results of the routine tests of hepatic 
function performed in cases of biliary atresia 
during the critical period, biliary atresia later 
in the course of the disease and the neonatal 
hepatitis group are found in Table 111. 

Direct and total serum bilirubin determina- 
tions were performed on eighty-three infants. 
In twenty-four, weekly serial studies were car- 
ried out, and averages of the determinations 
in this group were used to plot the total serum 
bilirubin curve for infants with biliary atresia 
and for those with neonatal hepatitis syndrome. 
(Fig. 1.) The individual curves for these infants 
in each series are shown in Figures 2 and 3. 

The bilirubin and urobilinogen content of the 
urine and feces was examined during the 
critical diagnostic period in seventy of these 
infants and the results are shown in Table tv. 
Bile pigments were completely absent from the 
feces in forty-four of the forty-eight infants with 
biliary atresia, and in fourteen of the twenty- 
two infants with neonatal hepatitis. Urinary 
bilirubin levels were elevated in all cases of 
atresia as well as in fourteen of the fifteen cases 
of neonatal hepatitis. The unusual laboratory 
findings were generally found among infants in 
the eighth week of life when serum and tissue 
bilirubin levels were markedly elevated. 
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ROENTGENOGRAPHIC STUDIES 


Operative cholangiography was performed in 
twelve patients in this series. (Table v.) In 
many other infants attempts to inject the 
biliary system were completely unsuccessful. 

In six cases of biliary atresia some elements of 
the biliary tract were successfully demonstrated 


TOTAL BILIRUBINS, Mg. % 
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TIME IN WEEKS 


Fic. 2. Individual infant’s serial weekly total serum 
bilirubin curves in patients with biliary atresia. The 
initial determination in each case is that performed at 
the time of admission, some time between the fourth 
and eighth week of life. 


by injection technic. This included two patients 
with intrahepatic atresia. In five infants with 
neonatal hepatitis the entire biliary tract was 


TABLE Iv 
PIGMENT STUDIES: FECES AND URINE 


Biliary Atresia | Neonatal Hepatitis 


Studies (No. of Cases) (No. of Cases) 


Feces 
Bile pigment: 


Bilirubin: 
Positive. ... 
Negative... 

Urobilinogen: 


Abseitt 


outlined by cholangiography at surgery. All 
such attempts at visualization in the neonatal 
hepatitis group were successful when at- 
tempted. A solution of 70 per cent diodrast® 


was employed as the contrast medium, and the 
injection performed through the gallbladder. 
Intravenous 20 per cent sodium iodipamide, 
or cholografin,® was administered to sixteen 
patients in an attempt to delineate the biliary 
tree. Among fifteen of these patients there was 
no visible opacification in the hepatic region, 


TOTAL BILIRUBINS, Mg.% 


TIME IN WEEKS 


Fic. 3. Individual infant’s serial weekly total serum 
bilirubin curves in patients with neonatal hepatitis. 
The initial determination in each case is that performed 
at the time of admission, some time between the fourth 
and eighth week of life. 


despite the use of dosages as high as 1.6 cc. 
per kg. of body weight, five times the usual 
adult dosage. This group included twelve cases 
of biliary atresia and three infants with the 
neonatal hepatitis syndrome. A fourth case of 
neonatal hepatitis, in which the serum bilirubin 
level was already falling, showed delayed 
filling of the gallbladder. 


SPECIAL DIAGNOSTIC STUDIES 


Procedures employed in an attempt to dif- 
ferentiate biliary atresia from the neonatal 
hepatitis group during the initial eight weeks of 
life include the administration of cholagogues 
and duodenal drainage with or without chola- 
gogue administration. The diagnostic pro- 
cedures employed during the initial phase of 
abdominal exploration included liver biopsy 
and hepatic exploration with multiple needle 
aspirations. 

Oral choloretic solutions consisting of 25 per 
cent magnesium sulfate or intravenous cholo- 
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retic substances such as decholin® were 
administered daily to six infants during the 
critical diagnostic period. It was believed that 
this stimulation might reduce the cholemia or 
produce fecal pigment for analysis in the neo- 
natal hepatitis cases. Neither of these results 


TABLE V 
ROENTGENOGRAPHIC STUDIES 


Biliary | Neonatal 
, Atresia | Hepatitis 
oe (No. of | (No. of 
Cases) | Cases) 
Intravenous cholografin: 
Non-visualization............. 12 3 
Operative cholangiogram: 
Non-visualization............. 


were obtained. Ultimately three of these infants 
were shown to have biliary atresia and three 
were included in the neonatal hepatitis group. 

Duodenal drainage was carried out eight 
times on infants with neonatal jaundice. Four 
of these intubations produced fluid containing 
at least a trace of bilirubin. Three of these 
infants subsequently were shown to have neo- 
natal hepatitis, and the fourth had extrahepatic 
biliary hepatitis. Among four patients in whom 
duodenal drainage was negative for bile pig- 
ment, all ultimately were proved to have 
atresia. The addition of magnesium sulfate 
through the duodenal drainage tube produced 
intestinal fluid which was negative for pig- 
ments, even in the cases positive prior to its 
administration. 

Liver biopsy was performed in forty-five 
instances on forty-three patients in this series. 
Rapid sections during the operative procedures 
were helpful in determining the presence or 
absence of biliary ducts. They were not of aid 
in distinguishing between extrahepatic atresia 
and neonatal hepatitis. 

In three infants, following the usual explora- 
tion of the porta hepatis or as a separate proce- 
dure, the medial inferior surface of the liver was 
aspirated to a depth of 5 cm. at multiple points 
with a No. 17 gauge needle. No bile was en- 
countered and no chamber located by irrigation 
which could be injected for roentgenographic 
study. 
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ERRORS IN DIAGNOSIS 


Eight cases of biliary atresia were not surgi- 
cally explored. (Table v1.) In six instances this 
was due to a definite error in diagnosis. Three 
of these infants were presumed to have “hepa- 
titis,” and one a partial obstruction apparently 


TABLE VI 
OBSTRUCTIVE NEONATAL JAUNDICE: ERRORS IN DIAGNOSIS 
(1937-1956, EIGHTY-FIVE CASES) 


Biliary Atresia | 
(No. of Cases) Biliary | Neonatal 
Date Stenosis | Hepatitis 
(No. of | (No. of 
Extra- Intra- Cases) Cases) 
hepatic | hepatic 
Total number of cases. . 52 | 8 2 23 
Surgical exploration... . 44 5 2 8 
No surgical exploration 8 3 ° | 15 
Errors in diagnosis... .. 6 3 | 8 


due to inspissated bile. The fifth infant had 
both congenital syphilis and biliary atresia, the 
latter remaining unrecognized until postmortem 
examination. Death was due to pneumonia. 
These patients were seen between 1939 and 
1950. The sixth infant in whom atresia was un- 
recognized clinically had severe c. anosis sec- 
ondary to multiple cardiac septal defects. Au- 
topsy revealed biliary atresia in all cases. 

In the remaining two infants surgery was de- 
layed for approximately one month because of 
severe diarrhea and duodenal ulcer which ulti- 
mately perforated. Death resulted from com- 
plications of the other major disease process. 

Three of the eight infants with intrahepatic 
biliary atresia did not undergo surgical explora- 
tion. Two were regarded as cases of hepatitis 
and later of cirrhosis, until the time of autopsy. 
Exploration was performed in the third infant 
because of duodenal atresia on the third day of 
life. Biliary atresia was not recognized at surgery, 
but established at autopsy following postopera- 
tive death. These must be regarded as errors in 
diagnosis although no effect on the outcome of 
the case is implied. 

Eight of the twenty-three infants with neo- 
natal hepatitis underwent exploration with a 
preoperative diagnosis of biliary atresia. In 
five, cholangiogram and liver biopsy were per- 
formed without further exploration. In all cases 
the extrahepatic biliary tree was ultimately 
demonstrated to be functional. In a ninth in- 
fant exploration, liver biopsy and pyloromyot- 
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omy for hypertrophic pyloric stenosis were 
performed. 

It is not the purpose of this study to analyze 
operative technics or results of therapy. The 
two long-term survivals in the biliary atresia 


TABLE VII 
THERAPY AND RESULTS IN SIXTY-THREE CASES OF EXTRA- 
AND INTRAHEPATIC BILIARY ATRESIA 


Explo- 
ration 
and 
Anasto- 
mosis 
(No. of 
Cases) 


No 
Surgical 
Explo- 
ration 
(No. of 
Cases) | 


Explo- 
ration 
Only 
(No. of 
Cases) 


Present Status 


Total cases 
Postoperative deaths... .| 
Known to be alive: 


| 
| 


series (Table vir) have been previously reported 
by Greaney, Snyder and Chaffin [2]. Their 
status is unchanged. 

Among the eight patients with neonatal 
hepatitis in whom exploration was performed, 
there was one postoperative death secondary 
to hepatic insufficiency. (Table vii.) Five of 
these infants have shown definite evidence of 
cirrhosis since surgery. One of them succumbed 
to a complication of cirrhosis with necropsy 
confirmation of the diagnosis of posthepatitic 
cirrhosis. 

Among the fifteen infants in the neonatal 
hepatitis group who did not undergo surgical 
exploration, hepatomegaly has subsequently 
developed in one. 


COMMENTS 


Among all types of neonatal jaundice, in- 
cluding those secondary to hemolytic sepsis, 
metabolic disease, hepatic prematurity, local 
infection, etc., those apparently obstructive in 
character comprise approximately 5 per cent. 

Three-quarters of this relatively small group 
have some form of biliary atr€sia, extrahepatic 
or intrahepatic, partial or complete. The re- 
maining patients defy identification by specific 
tests. They are jaundiced from birth or shortly 
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thereafter. The icterus is of an obstructive type 
to all routine examinations. They present no 
evidence of toxic exposure. Viral hepatitis may 
be postulated from the history only in a minor- 
ity. Recovery within six to eight weeks is usual 


TABLE VIII 
MANAGEMENT AND RESULTS IN TWENTY-THREE CASES OF 
NEONATAL HEPATITIS* 


Alive 
(No. of Cases) 


Deaths, Type 
(No. of Cases) 


Therapy 
Post 
opera- 
tive 


No 
Cir- 


rhosis 


Cir- 


rhosis 


Cir- 


rhosis 


Hepa- 
titis 


Surgical explora- 

No surgical ex- 
ploration 


I I 4 


15 o | 14 I 


* Biliary atresia was diagnosed initially in twenty-one patients. 


and the incidence of cirrhosis following the 
acute process is high. 

No gross intraluminal “‘bile plug” has been 
demonstrated at surgery in this group, in the 
present series. Microscopic “‘bile plugs” are no 
more prevalent in the liver sections of these 
patients than in sections from patients with 
demonstrated biliary atresia. As Harris et al. 
[3] point out, the term “‘inspissated bile plug 
syndrome”* suggests an unproved etiology in 
these cases. The descriptive term “neonatal 
hepatitis syndrome” seems preferable until 
etiologic factors are known. 

Among the infants in the neonatal hepatitis 
group there was an abnormally high incidence 
of males, of prematurity, of Negro racial origin 
and of Mexican-American parentage. Several 
authors [4] express the opinion that biliary 
atresia is a disease of the Caucasian race and 
“inspissated bile” a disease of the Negro race. 
Gerrish and Cole [4] state there has never been 
a report of a “single proven case of biliary 
atresia in a negro infant.” Two cases of extra- 
hepatic biliary atresia in Negroes were present 
in this series and one of them was confirmed at 
autopsy. Home environment, economical status 
and general debilitation may be more important 
factors than racial origin in the inclusion of 
infants in the neonatal hepatitis group. 

The classic concept of the clinical history of 


* This term is more correctly applied to the secondary 
obstruction of the biliary passages in known hemolytic 
diseases. 


| | Total 
| 
| | 
| m=. f= 
| | 
| | | | | 
s | 
11 40 11 | | 
2 
At 6 mo..... 30 6 
At I yr.. 22 4 
oO 3 3 
At 4 oO 2 3 
At oO I | 2 
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Fic. 4. Gross liver and spleen weights at autopsy on patients with untreated 
biliary atresia. Massive spleen enlargement was not found prior to the sixth 
month of life. Hepatic enlargement was variable, but generally progressive 


with advancing age. 


biliary atresia as a progressively increasing 
cholemia, beginning at birth, was seen in the 
majority of cases of both atresia and the neo- 
natal hepatitis syndrome. The historical data 
obtained from the parents was generally of little 
aid in differentiating between these two groups. 
Jaundice was not recognized for several weeks 
following birth in many instances in both 
groups. 

The passage of acholic stools from the time 
of birth was described in almost all cases of 
atresia and in many cases in the neonatal hepa- 
titis group. The other significant pattern among 
the histories of infants with the neonatal hepa- 
titis syndrome was a recorded passage of pig- 
mented stools during the first week of life, with 
acholic stools thereafter, until the age of four 
to eight weeks. 

Significant and usually progressive hepato- 
megaly was noted in both the extrahepatic 
atresia and neonatal hepatitis groups on ad- 
mission and during the observation period. In 
the small series of cases of intrahepatic biliary 
atresia, hepatomegaly was absent or minimal, 
an interesting factor. A decrease in liver size at 
any stage of the observation period before two 
months of age strongly suggested the diagnosis 
of the neonatal hepatitis syndrome. 

Splenomegaly was not present in the great 
majority of atresia cases, either extrahepatic or 
intrahepatic, during the critical observation 
period. It was likewise absent in approximately 


one-half of the cases of neonatal hepatitis. 
The remaining infants in the neonatal hepa- 
titis group however had significantly enlarged 
spleens, some of them massively enlarged. 
Spleens of this size were not encountered clini- 
cally among patients with biliary atresia until 
four to six months of age when secondary fac- 
tors such as portal hypertension probably be- 
gin to influence the spleen. 

Spleen weight in patients with biliary atresia 
was also studied in the thirty-four cases that 
came to autopsy. (Fig. 4.) Massive splenomeg- 
aly made its appearance only in infants dying 
after the third month of life. Thus, marked 
splenomegaly prior to two months of age 
strongly suggests the diagnosis of neonatal 
hepatitis syndrome. 

Little diagnostic aid was obtained from the 
routine liver function studies. Abnormalities in 
serum protein, prothrombin time, cephalin 
flocculation, thymol turbidity, cholesterol es- 
ters, etc., were almost universally absent in 
both the atresia and neonatal hepatitis groups 
prior to the third month. Elevated single serum 
bilirubin levels with a predominant direct com- 
ponent and high alkaline phosphatase levels 
were found in both groups. 

Serial total serum bilirubin levels were more 
helpful. This has been emphasized by Hsia and 
Gellis [5] and confirmed by Kiesewetter et al. 
[6] as well as others. In our series only three 
infants in the neonatal hepatitis group did not 
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conform to the general pattern of desceuding 
curve of weekly serial bilirubin levels during 
the observation period; and only four cases of 
atresia did not produce bilirubin curves which 
rose or remained stationary during the same 
period. The confusing descending curves among 
the four cases of atresia in which this occurred 
were from very high to moderately high serum 
bilirubin levels, all above the average range of 
the neonatal hepatitis group. (Fig. 3.) This is 
a significant improvement over the routine 
liver profile studies. 

It should be noted that alterations in all of 
the tests of hepatocellular liver disease become 
positive in cases of biliary atresia beyond 
the fourth month and often positive in cases 
of hepatitis in which evidence of cirrhosis 
develops. 

Duodenal intubation may be of value in 
efforts to obtain pigmented intestinal content 
and establish patency of the biliary tract. The 
use of cholagogues, either oral or intravenous, 
has not been of aid in this regard. 

The “‘frozen section” examination of hepatic 
tissue at the operating table has not been help- 
ful in distinguishing between neonatal hepatitis 
and extrahepatic biliary atresia. On the other 
hand, it has been diagnostic in cases of intra- 
hepatic biliary atresia with complete absence 
of biliary ductal epithelium. 

Operative cholangiography is the greatest 
single aid in enabling the surgeon to limit his 
operative procedure once it is started. All pa- 
tients in the neonatal hepatitis group had an 
accessible gallbladder and no attempt to use 
this for contrast visualization of the biliary tree 
was unsuccessful. When cholangiography is pos- 
sible in cases of atresia, it may help in planning 
the anastomosis. 

The value of intravenous cholecystography 
as a diagnostic study is limited by impaired 
liver function during the active phase of hepa- 
titis. Visualization of any portion of the biliary 
system is definite evidence that atresia does not 
exist, and this may be possible at some time 
during the course of the disease in patients in 
the neonatal hepatitis group. 

There were seventeen errors of diagnosis in 
this series, or 20 per cent of the eighty-five cases 
of neonatal jaundice. (Table v1.) It is of interest 
that the mistake of withholding surgery from 
patients with extrahepatic biliary atresia was 
prevalent in the initial decade of the study. On 
the other hand, diagnostic error resulting in 


exploration of patients with neonatal hepatitis 
have been confined entirely to the second dec- 
ade of the study. 

The diagnoses of intrahepatic biliary atresia 
and extrahepatic biliary stenosis must be made 
at surgery. These conditions are clinically un- 
distinguishable from extrahepatic biliary atre- 
sia and should be subjected to surgical explora- 
tion. It is recognized that in intrahepatic atresia 
of the type described by Ahrens [7] with no 
biliary ducts, no anastomotic procedure is 
feasible. In the other variety, with major intra- 
hepatic duct occlusion, hepatojejunostomy, as 
performed by Longmire [8], offers the only 
chance of improvement, although a successful 
case has yet to be reported. Dissection in the 
area of the liver hilum is indicated if needle 
aspiration in this region demonstrates a bile- 
filled cavity, which can be injected with radio- 
paque media. In three cases of this series 
the liver was aspirated to depths of five cm. 
throughout the inferior surface of the liver 
without locating such a cavity. 

It is important to differentiate successfully 
between biliary atresia and neonatal hepatitis 
between the fourth and eighth weeks of life. 
Diagnosis is hazardous before the fourth 
week, and surgical exploration performed prior 
to that time is apparently not necessary for a 
cure in biliary atresia. After the eighth week 
the incidence of irreversible cirrhosis in cases 
of biliary atresia is high, despite successful anas- 
tomosis. Unnecessary surgical exploration of 
patients with neonatal hepatitis may have a 
deleterious effect on the damaged liver, result- 
ing in a higher incidence of cirrhosis and an in- 
creased mortality rate. The clinical differentia- 
tion between biliary atresia and the obstructive 
phase of neonatal hepatitis becomes an effort 
to find a few isolated indications of the patency 
of the biliary tract, or of a primary inflamma- 
tory liver process in the maze of identical find- 
ings and laboratory results. 

A rather frequent and extremely difficult 
diagnostic situation is created when a complete 
but minute extrahepatic biliary tree is en- 
countered during surgery. Bile is very often 
absent from the tiny radicles. Is such a case one 
of hepatitis in the obstructive phase, or is it a 
problem of intrahepatic atresia with atrophy 
of disuse affecting the extrahepatic system? 
Liver biopsy with rapid section in this group 
may reveal the complete absence of all ductal 
epithelium; and if this is true in several areas, 
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the diagnosis of generalized intrahepatic atresia 
is the most tenable. An operative cholangio- 
gram may be possible in these cases; and if the 
major intrahepatic as well as the extrahepatic 
ductal system can be visualized, the diagnosis 
then lies between hepatitis and intrahepatic 
atresia involving only the finer hepatic radicles. 
This should end the operative procedure. In 
general, a conservative approach to this type of 
problem seems indicated by the isolated reports 
[9] (as well as the one case in this series) of 
late but complete recovery following such 
operative findings. 

A somewhat different situation has been 
encountered by Longmire, in which the extra- 
hepatic ductal system is minute but has a 
lumen. This seems occluded, however, in the 
distal portion of the choledochus. Drain- 
age of the Iumen or anastomosis to the duo- 
denum seems indicated in such cases. Nothing 
has been lost by such a procedure, and in at 
least one instance such a structure has ulti- 
mately enlarged and become an adequate com- 
mon duct. 

The general aim should be to arrive at a 
diagnosis by the eighth week of life or earlier if 
possible, and operate at this time. In the few 
cases in which preoperative error is unavoid- 
able, the operative procedure may be limited 
in time and trauma to the infant lessened by the 
use of immediate diagnostic procedures at the 
operating table. 


SUMMARY 


Diagnostic possibilities considered in evalu- 
ating prolonged obstructive neonatal jaundice 
have been clarified in the past decade to the 
extent that the field of diagnostic uncertainty 
is usually narrowed to include only three con- 
ditions, extrahepatic biliary atresia, intra- 
hepatic biliary atresia and the clinical syndrome 
of neonatal hepatitis. 

Surgery may be curative in extrahepatic 
atresia, is not helpful in intrahepatic atresia and 
is contraindicated in the neonatal hepatitis 
group. 

Eighty-five patients presenting this diagnos- 
tic problem, admitted to the Los Angeles 
Childrens Hospital during the twenty-year 
period between 1936 and 1956, have been 
analyzed. Methods of preoperative and opera- 
tive differentiations of these conditions are 
compared. The serial weekly total bilirubin 
curve, duodenal drainage and the pigment 
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analysis of urine and feces have shown the most 
accuracy in this regard. Routine liver function 
studies, intravenous cholecystography, multiple 
liver aspirations and rapid section liver biopsy 
have not been helpful. Operative cholangio- 
grams have been the greatest single aid in lim- 
iting the extent of the surgical procedure. 
Although the exploration of non-surgical 
cases cannot be avoided completely, it is be- 
lieved that judicious employment of available 
technics may at times eliminate an operative 
procedure, and at other times reduce its length 
and extent without loss of diagnostic accuracy. 
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DISCUSSION 


Epwin G. Craus—eNn (Oakland, Calif.): Drs. 
Norris and Hays have presented the differential 
diagnosis of neonatal jaundice comprehensively. 
Our experience at the Children’s Hospital of the 
East Bay in Oakland, although less extensive, has 
paralleled theirs very closely. A differential diagno- 
sis of prolonged jaundice is essentially between 
obstructive jaundice due to atresia or stenosis of 
the bile ducts and neonatal hepatitis. All other 
causes of jaundice can be ruled out if the proper 
diagnostic steps are taken. However, as they have 
shown, neonatal hepatitis and atresia of the ducts 
are frequently indistinguishable clinically since 
both will present findings of complete obstruction, 
and liver function tests in this neonatal period 
have proved to be undependable. A desire by sur- 
geons to operate upon these infants early before 
liver damage occurs has met moderate resistance 
from pediatricians. This is not surprising when one 
analyzes the number of patients salvaged. A high 


| 
329 
| 


Norris and Hays 


degree of satisfaction is lacking even in those few 
cases of atresia of the extrahepatic ducts which are 
amenable to surgery. We are interested in knowing 
how much damage is done when we operate upon a 
patient with hepatitis. The Boston Children’s 
Center reported forty-two patients with neonatal 
hepatitis, eight of whom had been operated upon. 
The only mortality and morbidity was in seven of 
the eight operative cases. In the Los Angeles group, 
likewise, the only mortality and morbidity, with 
one exception, exists in those patients who were 
operated upon. These patients presumably are 
completely obstructed, and hence a poor prognosis 
might be expected. 

Pathologists are confident that on permanent 
sections they can tell us whether the jaundice is 
due to hepatocellular or ductal obstruction. Clat- 
worthy has recommended diagnostic laparotomy 
in obstructive jaundice in infants. Exploration is 
performed under local or cyclopropane anesthesia. 
If a gallbladder is present, a cholangiogram is 
taken; otherwise, a liver biopsy only is taken. In 
this manner no damage will be done to minute, 
non-functioning but intact, extrahepatic ducts. 
If the microscopic sections reveal the presence of 
extrahepatic obstruction, the infant is returned to 
surgery for an attempt at more definitive surgery. 

I would like to ask the authors if they have had 
any experience with cortisone as a cholagogue in 
neonatal hepatitis. There have been cases in which 
the steroid produced a marked drop in the serum 
bilirubin and rather precipitously relieved the 
obstruction, and hence could be used as a thera- 
peutic test. 

Wiriiam J. Norris (closing): I would like to 
say just one word before asking Dr. Hays to close 
the discussion, and that is that the tendency to 
explore these children early, I believe, will con- 


tinue because, in my humble opinion, the cause of 
morbidity is not the exploratory laparotomy. 

I believe that if you are going to open the abdo- 
men enough to perform cholangiography and take 
a biopsy of the liver, you can just as well insert your 
finger down to the porta hepatis and do quite a 
thorough exploration, without increasing the 
trauma to the child sufficiently to make any 
difference. 

Danie. M. Hays (closing): It is true that we 
have operated upon these children progressively 
earlier. Prior to four weeks of age, however, I think 
the diagnosis is extremely hazardous. Apparently 
the liver changes are not far enough advanced so as 
to make a cure improbable when anastomosis is 
possible. Therefore, I do not think we will operate 
any earlier than four weeks. Actually, irreversible 
changes have not been reported prior to eight 
weeks, so probably we are safe in waiting that long. 

The publication of the Boston Children’s Hos- 
pital group in this regard are of interest to me, in 
that I am sure they are describing the same condi- 
tion, although they do not use the term “neonatal 
hepatitis.” They refer to this as inspissated bile 
syndrome of unknown etiology. Their experi- 
ences, otherwise, I think, have been comparable. 

Dr. Norris has mentioned his feelings about 
Dr. Clatworthy’s procedure, and I agree. If one 
does find the gallbladder and can make the study 
through a small incision, that is excellent and the 
operation can be terminated at this point. How- 
ever, if the gallbladder is not present, I see no 
reason why one should not continue with the 
general exploration and dissection at that time. 

The choleretic employed was magnesium sul- 
phate or decholin,® or similar substances intra- 
venously. We have not used cortisone in any of 
these cases. 
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The Repair of Large Omphalocele 
Defects—Simplified Method 


Harry E. Peters, Jr., M.p., Oakland, California 


O MPHALOCELE Is the descriptive term applied 

when an infant is born with an umbilical 
defect permitting the extrusion of abdominal 
contents into a sac formed solely of peritoneum 
and amniotic membrane. 

This abnormality is uncommon, occurring 
once in every 6,000 to 10,000 births. 

The size of the fascial defect in an omphalo- 
cele varies from a few centimeters to 15 cm. or 
more. In a small omphalocele the contents of 
the sac include a short segment of the intestinal 
tract. In a large defect, however, most of the 
intestinal tract, the liver and the spleen may 
be found in the sac. 

In the normal fetus during the fifth to tenth 
week of intrauterine life, disproportion in 
growth of the intestinal tract compared to the 
abdominal cavity necessitates prolapse of the 
intestinal tract into the umbilical cord. By the 
end of the tenth week this disproportion is over- 
come and the abdominal contents return to the 
abdominal cavity, thus permitting closure of 
the defect in the anterior abdominal wall. If 
there is excessive growth of the intestinal tract, 
however, or inadequate growth of the peri- 
toneal cavity, some of the viscera remain pro- 
lapsed into the umbilical cord. This arrests 
adequate development of the coelomic cavity, 
prevents closure of the abdominal wall and 
results in the development of an omphalocele. 

The presence of an omphalocele, a most 
serious problem a few decades ago, now can be 
treated successfully, perhaps with the exception 
of the extremely rare “complete” omphalocele 
or in instances of intrauterine rupture of the 
sac. This improvement in treatment is the 
result of several factors. Of importance is the 
present appreciation of the urgency of prompt 
repair. If an infant is born with an omphalocele, 
repair must be carried out within the first four 
to five hours after delivery. Delay beyond this 
period invariably leads to peritonitis from bac- 


terial invasion of the thin and fragile amniotic 
membrane. 

An important contribution to therapy was 
made by Gross with his introduction of a two- 
stage method of closure for large omphaloceles. 
Repair of the small omphalocele, with a fascial 
defect of less than 5 cm., has posed no problem. 
Excision of the amniotic membrane with layer 
closure of the abdominal wall is most satisfac- 
tory. However, this technic is not applicable to 
the repair of large omphaloceles with a fascial 
defect of 8 cm. or more. Attempt at primary 
layer closure of these large defects, even if 
technically feasible, leads to a marked increase 
in intra-abdominal pressure with elevation of 
the diaphragm and pulmonary embarrassment, 
circulatory failure from portal and caval pres- 
sure, and intestinal obstruction. The ingenious 
two-stage method of repair as devised by Gross 
provides a most adequate solution. In the first 
stage of this procedure the amniotic membrane 
is left intact and the lateral skin flaps are 
mobilized for closure over the omphalocele. 
No attempt is made at fascial repair of the 
defect at this time. The second stage of defini- 
tive repair is carried out six to twenty months 
later when the abdominal muscles and fascia 
have stretched and adequate enlargement of 
the abdominal cavity has occurred. 

Of significance, too, in our present successful 
therapy is a better appreciation of the impor- 
tance of fluid and electrolyte balance, improved _ 
anesthesia and the judicious use of antibiotics 
in the management of the surgically treated 
omphalocele. 

There can be little doubt that early primary 
definitive repair of the omphalocele, when pos- 
sible, is the treatment of choice. When the size 
of the defect of the omphalocele requires a two- 
stage closure, a layer closure at the time of 
secondary repair is the best method. In some 
instances, however, the fascial defect is of such 
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magnitude that satisfactory layer closure may 
be both difficult and hazardous. It is in this 
particular group of cases, and this group only, 
that my technic is offered as a simple and effec- 
tive method of repair. 

No originality for the method is claimed. 


PALPABLE 


SKIN 
FASCIAL EDGE 


INCISION 


Fic. 1. A skin incision is made 1 to 1.5 cm. inside of the 
readily palpable fascial edge. 


Similar principles have been employed in other 
surgical procedures, but apparently have not 
been applied to the repair of an omphalocele. 
The method to be presented embraces the 
use of a cutis graft, removal of the superficial 
epidermis by a dermatome and mobilization of 
the lateral skin flaps for closure over the graft. 
A circular skin incision is carefully outlined 
just 1 to 1.5 cm. inside the readily palpable 
fascial edge at the periphery of the defect. 
(Fig. 1.) This will produce the necessary tension 
in the subsequent repair to minimize cyst for- 
mation. The peripheral skin flaps are then 
mobilized sufficiently to permit closure, under 
slight tension, over the cutis graft. This exposes 
the fascial edge to be used in the repair. In the 
next step, the superficial epidermis (699 to 
84000 inch) is removed from the graft by 
means of a dermatome, and this tissue is dis- 
carded. (Fig. 2.) This maneuver provides the 
advantage of a cutis or dermis graft over a full- 
thickness graft. It removes bacterial con- 
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taminants, eliminates subsequent slough of the 
epidermis and facilitates firm fusion with the 
fascia to which the graft will be sutured. Re- 
moval of the epidermis also promotes adherence 
between the dermis graft and the skin flaps 
which will be brought together over the graft. 


RETRACTED 
SKIN FLAP 


ym: 


IN 


Fic. 2. The dissected skin flaps are retracted and the 
superficial epidermis is removed from the in situ dermal 
graft by means of the dermatome. 


Since go per cent of the strength of a dermal 
graft lies in the dermis, the adherence of the 
graft to the overlying skin provides a double 
layer for additional strength. The periphery of 
the graft is now approximated to the adjacent 
fascial edge, using interrupted sutures of fine 
cotton or silk. (Fig. 3.) The procedure is com- 
pleted by apposition of the skin flaps over the 
graft. (Fig. 4.) It may be desirable to place a 
small Penrose drain under each lateral skin 
flap and bring it out through a small stab 
wound. A soft compression-type dressing is 
then applied. 


SUMMARY AND CONCLUSION 


1. A simplified method is presented for sec- 
ondary repair of those large omphalocele defects 
that may not otherwise be repaired successfully. 
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Simplified Repair of Large Omphalocele Defects 
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Fic. 3. The periphery of the dermis graft is approximated to the fascial edge using non-absorbable suture material. 


Fic. 4. Skin edges are approximated over the dermis graft repair of the defect. 


2. This technic embodies the use of a dermis 
graft placed under tension to minimize cyst 
formation. The removal of the superficial epi- 
dermis by dermatome reduces bacterial con- 
tamination, eliminates slough and promotes 
firm fusion with the fascia. 

3. Of significance with this method is the 
absence of any marked increase in intra-ab- 
dominal pressure, and hence a smooth and un- 
complicated convalescence can be predicted. 

4. With this type of hernioplasty the suture 
line is not subjected to the greatest stress at its 
weakest point. 

5. The first patient, on whom the technic 
under discussion was employed, was operated 
upon in December, 1955. The result at this time 
is most satisfactory but further observation is 
necessary to determine the ultimate success of 
the method. 
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DISCUSSION 


Donacp Brayton (Los Angeles, Calif.): It is in- 
deed a pleasure to discuss Dr. Peters’ interesting 
paper. I think it only fair to say that in spite of 
improved technics of repair the mortality of infants 
with omphalocele remains extremely high. This is 
due to several factors, including the frequent asso- 
ciation of this condition with other anomalies, both 
of the gastrointestinal tract and elsewhere, that are 
incompatible with life. Intrauterine rupture of the 
amniotic membrane or its rupture during delivery 
often defeats the surgeon, and the very large de- 
fects without adequate development of the ab- 
dominal cavity add further to the mortality per 
cent. We have checked the total death rate from 
this condition at Childrens Hospital in Los Angeles 
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during two recent time intervals. The improvement 
during the most recent of these periods represents 
to some extent the effects of the adoption of Gross’ 
technic of primary repair. However, there are so 
many variables inherent in and with the condition 
that the mortality may fluctuate widely from year 
to year in spite of such technical advances. 

Since the small omphalocele defects are the most 
favorable for repair, it follows that most infants 
who live after omphalocele repair have had a 
primary successful closure. Those infants surviving 
to be candidates for a secondary procedure con- 
stitute a relatively small percentage of the total 
group. For instance, in a rapid and necessarily in- 
complete survey of the majority of the cases seen 
recently at Childrens Hospital, only one of twenty- 
one patients eventually became a candidate for 
secondary repair. Although this secondary repair 
group is small, the successful eventual correction 
of their remaining abdominal wall defects at an 
early age is of great importance, since having sur- 
vived the original operation and passed through 
early infancy, it may be presumed that these young 
children are essentially normal in other respects. 

The technic for secondary repair described by 
Dr. Peters is most ingenious and seems to me to 
add considerably to the surgical armamentarium 
in approaching this problem. It has the advantages 
of imposing no direct surgical contact with the 
peritoneal cavity, and of interposing a tough 
reparative layer retaining its own blood supply 
over the defect under optimum conditions of ten- 
sion. It does, however, have the disadvantages 
which may be associated with cutis grafts, such as 
serum formation, potential infection and stretch- 
ing. The danger of infection may, perhaps, be kept 
to a minimum by meticulous cleansing of the skin 
to be buried during a period of one or two days 
preoperatively. The removal of S999 to %oo00 
inch of epidermis with the dermatome should pro- 
vide for adequate healing between the graft and 
the overlying subcutaneous tissue without unduly 
limiting the tensile strength of the graft. 

I believe Dr. Peters’ technic deserves a long and 
careful trial, and feel that in all likelihood it will 
attain a useful and important place in the sec- 
ondary repair of omphalocele. 

S. RosEnsiatt (Portland, Ore.): I 
think Dr. Peters’ paper is a significant contribution 
to the subject of large omphalocele defects. 

I wish to sound one note of caution from the 
experience we have had with cutis grafts in the 
repair of large ventral hernias—a small experience, 
to be sure, comprising only eight cases. I do not 
believe it wise to employ drainage in these cases. 
The only case in which we used drainage is the only 
one with which we had trouble. If you do employ 
drainage, the drain should not be left for any 
length of time. The potential space between the 


- cutis graft and the overlying skin is easy prey to 
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infection, and despite the small thickness of skin 
that you may take off, there is still a possibility of 
keratohyalin debris bei : deposited there. The 
addition of a drain for a» » length of time to allow 
ingress of bacterial con’ mination may cause a 
very distressing postopera omplication. 

Our longest experience witn this type of circum- 
stance, not an omphalocele but in a large ventral 
hernia defect, dates six years, and the only case 
in which we had any trouble was the one in which 
we left drains. 

R. Bruce Hentey (Oakland, Calif.): I, also, 
would like to congratulate Dr. Peters for his very 
excellent presentation of an ingenious method of 
repair for large omphaloceles. 

I would like to discuss the case of a two week old 
baby who at birth underwent primary skin closure 
of a large omphalocele. All the intestinal tract, a 
portion of the stomach and a small portion of the 
liver were visible at birth. When the boy was two 
years of age, the huge abdominal hernia was re- 
paired through a long vertical incision through the 
lateral border of the rectus fascia on each side. On 
one side we turned a complete flap of the rectus 
fascia and sutured this to the relaxed fascia on the 
opposite side, allowing a small border for over- 
lapping. This method gave us an additional 2 inches 
for closure of the abdominal wall. We could have 
gained more if we had turned the rectus sheath on 
the second side as we did on the first. 

A preoperative chest plate showed the normal 
level of the diaphragms. A chest plate taken the 
day following surgery showed that the diaphragms 
had risen 50 per cent. There was evidence of marked 
respiratory distress with increased respirations and 
rapid pulse rate. Herein lies the contribution of 
Dr. Peters. His method of repair would obviate 
any possible respiratory distress. 

On examination before the boy’s hospital dis- 
charge the wound was well healed and the repair 
successful. Four years have passed since the repair. 
The patient was recently examined and there was 
no evidence of weakness or recurrence. 

Harry E. Peters, Jr. (closing): I would like 
very much to thank the kind discussers of my paper. 

In regard . Dr. Rosenblatt’s comment, I might 
add that if & .ns are used they certainly should 
not be placed adjacent to the graft but should be 
placed out laterally in the gutter. 

Dr. Longmire has suggested a continuous suction 
technic comp: able to that employed after surgery 
of the breast, .d I believe this should work very 
well. 

I mi ‘tm «tion in closing, Dr. Gross of Boston, 
in a persu..al communication, indicated that they 
had encountered some difficulty at the second 
stage closure of large omphalocele defects. They 
are now treating these cases in multiple stages. 
Dr. Gross also mentioned that he was very much 
interested in the method presented in this paper. 
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The Management of Hypertrophic Pyloric 
Stenosis at the Los Angeles Childrens 
Hospital 


A REVIEW OF 1,422 CASES 


WituraM F. Po.tock, m.p., Santa Monica, California, WiLL1aM J. Norris, M.p., Los Angeles, 
California, AND H. Eart Gorpon, m.p., Los Angeles, California 


"Pigrsensiny hypertrophic pyloric stenosis is 
the most common condition requiring sur- 
gical treatment in infancy. It occurs about once 
in every 300 live births in this country. The 
first American case was reported by Beardsley 
of New Haven in 1788. Our understanding of 
the pathologic anatomy dates from the classic 
studies of Hirschsprung in 1888. The mortality 
rate from medical treatment before surgery was 
attempted was about 80 per cent [33] and the 
use of gastroenterostomy reduced this to about 
50 per cent [78]. In 1908 Fredet originated the 
longitudinal division of the hypertrophied 
pyloric muscle while leaving the mucosa intact, 
although he also attempted transverse suture 
of the muscle incision. Rammstedt in 1912 im- 
proved the operation by omitting any attempt 
at transverse suture of the cut muscle; he left 
the mucosa exposed with the muscle gaping. 
The success of the Fredet-Rammstedt pyloro- 
myotomy is one of the most outstanding in all 
the practice of surgery. Many modern reports 
indicate that pyloric stenosis can be treated 
with this operation with a very low mortality 
rate. In the last twenty years at the Los Angeles 
Children’s Hospital we have seen 1,422 patients 
with pyloric stenosis and the over-all mortality 
rate for the series is 1.7 per cent. This report is 
based on a detailed study of 312 consecutive 
cases from the last five years. 

Etiology and Pathogenesis. The etiology of 
this disease is still unknown. Many theories of 
its cause have been offered, but none is entirely 
acceptable. Some of the theories are: (1) pyloro- 
spasm is the primary lesion followed by muscle 


hypertrophy; (2) muscle hypertrophy is the 
primary lesion followed by spasm; (3) imbal- 
ance of the autonomic nervous system with 
hypertonia of the vagi; (4) gastrointestinal 
allergy; (5) vitamin B deficiency in the mother 
during gestation; (6) pituitary lesions; (7) in- 
jury to central nervous system at birth; (8) 
myenteric ganglion cell degeneration or lack, 
analogous to Hirschsprung’s disease; (9) neo- 
plasm; (10) glycogen storage disease; (11) 
adrenal cortical deficiency or dysfunction 
(“‘dyscorticismus’’); (12) mother elaborates a 
hormone which is “pylorotropic,” in males 
leading to hypertrophy of pylorus; in females 
to hypertrophy of the uterus; (13) maternal 
emotional disturbances; and (14) anomalous 
blood supply to the pylorus. 

None of the theories thus far advanced can 
satisfactorily explain three cardinal features. 
First, the fact that 80 per cent of the cases 
occur in males. Second, the long symptom- -free 
interval between birth and onset of vomiting. 
The longest reported interval, in a proved case, 
is five months [37]. Third, the fact that as a 
clinical entity the disease is limited to the first 
few months of life. In adults with surgically 
proved pyloric stenosis the clinical syndrome 
is never that seen in infants. 

Some investigators believe that hypertrophy 
of the pyloric muscles may be present for some 
time before the clinical symptoms become ap- 
parent [9,33]. It is thought that the efforts of 
the stomach to force thick curds through the 
narrowed canal causes the edematous mucosa 
to prolapse into the canal and obstruct it. This 
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may be accompanied locally by microscopic 
signs of inflammation. Relief by medical means 
is partially achieved by reducing the vigorous 
efforts of the stomach muscles proximal to the 
rigid pyloric canal, thus permitting the mucosa 
to return to its normal position and thickness. 
Dilatation and hypertrophy of the antrum 
may appear in delayed cases. The hypertrophy 
of the pyloric muscle is limited to the circular 
layers and the size of the muscle mass is pro- 
portional to the age of the patient [26]. 

In one reported case a No. 14 catheter passed 
the pylorus in an infant proved to have pyloric 
stenosis at surgery a few days later [48]. It is 
generally agreed that the pyloric obstruction is 
never complete, but the tiny lumen remaining 
is not adequate to maintain nutrition. 

The muscle hypertrophy and deformity of 
the pylorus end abruptly at the duodenum, and 
the duodenum is entirely normal. Perforation 
of the duodenal mucosa can easily occur if the 
surgeon carries the myotomy too far distally. 

Wollstein’s classic study showed that after 
pyloromyotomy the muscle cells show no pro- 
liferation and the wound is healed by fibrous 
tissue by the ninth to thirteenth day after 
surgery although there is still a visible depres- 
sion of the serosal surface. Further healing 
causes some contraction of the fibrous scar. 
By the twenty-fifth day there is only a narrow 
scar and by eighteen to twenty-four months 
the scar is almost invisible. This finding can 
be confirmed grossly in patients reoperated 
upon for incomplete myotomy. It has been 
shown that the pyloric muscle changes will 
persist into adult life in infants treated by 
gastroenterostomy [3]. 

Associated Anomalies. In our series 12 per 
cent of the infants with pyloric stenosis had 
some other unrelated disorder such as hernias, 
digit anomalies, cryptorchidism, polythelia, 
etc. Most of these were minor anomalies, but 
a portion of our mortality came from the coex- 
istence of pyloric stenosis with other major 
congenital defects such as congenital heart 
disease, imperforate anus, esophageal atresia, 
etc. Other authors report an incidence of asso- 
ciated anomalies, of all types, of 2.7 per cent 
[23], 3-4 per cent [31] and 8 per cent [17]. It is 
generally agreed that there is no association of 
pyloric stenosis with any other anomaly of the 
infant or with maternal rubella [23]. 

Sex Incidence. This is clearly a disease oc- 
curring predominantly in males. The volumi- 
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nous literature is in complete agreement that 
about 80 per c:: . uf pyloric stenosis cases occur 
in male infé»<s [8,11,12,17,23,25,31,38,39,43]- 
In our series xactly 80 per cent were in males. 

There is n. .pparent racial predisposition. 
It has been suggested that this disease is un- 
common among the Orientals and less common 
among Negroes, but this impression is not well 
documented [31,33]. 

It has been said that babies with pyloric 
stenosis tend to be larger than normal. Malm- 
berg found that 60 per cent of his patients had 
birth weights in excess of 7 pounds, 10 ounces, 
but Corner found that the birth weights in his 
series paralleled almost exactly those of normal 
infants born in Bristol, England. In our series 
the average birth weight was 7 pounds, 7 ounces. 
This is only 4 ounces heavier than the average 
birth weight of white babies born in the state 
of California (1953 report). This slight advan- 
tage in birth weight is more than lost when 
growth curves of babies with pyloric stenosis 
at the average age of operation as compared 
with those of normal babies [31]. (Table 11.) 

Birth Rank. Despite statements to the con- 
trary [10,15,31], it can be clearly shown that 
there is a definite excess of first-borns among 
cases of pyloric stenosis compared with their 
proportion in the general population. It has 
also been said that this preponderance of first- 
borns does not appear in the cases with onset 
in the first two weeks [27] (or three weeks [6]) of 
life. In our series this was not true. Birth rank 
bore no relation to the age at onset. The first- 
born preponderance is well shown by com- 
parison with the normal population of Cali- 
fornia and the entire United States. (Table 1.) 
More than one-half of the babies born in the 
state of California are born in the metropolitan 
Los Angeles area so our sampling is probably 
representative. 

Family History: The Evidence for Genetic 
Factors and for Environmental Factors. The 
characteristic pathologic lesion has been found 
in a seven-month fetus, in stillborns, in new- 
borns and in premature infants [14,21,41]. The 
presence of pyloric muscle hypertrophy in a 
non-viable infant does not prove that the infant 
would have had the clinical syndrome of py- 
loric stenosis. There are many proved surgical 
cases in newborns, and strangely most were in 
females. Green and Sidbury reported the case 
of a 6 pound female infant with vomiting from 
the age of six hours, typical gastric waves and 
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TABLE 1 
INCIDENCE OF PYLORIC STENOSIS IN INFANTS, ACCORDING TO BIRTH RANK 
Hiei First-born | Second-born | Third-born | Fourth- ae’ | Fifth-born, Plus 
(%) (%) (%) (%) (%) 
McKeown (England)................. 51 29 12 4 
Corner (Bristol, England), 117 cases. . . 50 25.6 12.4 8 5 
Malmberg (Sweden), 136 cases........ 61 27 6.6 3.7 1.3 
Rinvik (Norway), 137 cases........... 54 29 10 
Gerrard (England), 152 cases.......... 35.5 31 18 8.5 6.6 
Grimes (San Francisco), 119 cases..... _ §2 25 17 2.5 2 
Donovan (New York), 245 cases....... 53 
Miller (Kansas), 74 cases............. 33.8 38 23 2.7 2.79 
Los Angeles Childrens Hospital, 312 
California, 1953: Total white births | | 
31.1 30.2 20.0 9.7 4.3 
U.S.A., 1953: Total white births 
28.3 27.5 18.5 10.1 5.3 


a pea-sized tumor; she was operated upon on 
the third day of life. A small but definite tumor 
was found and the postoperative course was 
smooth. Kaiser reported the case of a 3 pound, 
II Ounce premature male who began vomiting 
fourteen hours after birth. Visible waves were 
seen from the third day, and at operation on 
the fifth day of life a typical pyloric tumor was 
noted. The patient did well postoperatively. 
MacHaffie reported on an eight pound female 
infant with a history of gagging and cyanosis 
coming from regurgitation of mucus imme- 
diately after birth. Vomiting increased after 
feeding began, and a barium study revealed 
pyloric obstruction; the barium was vomited. 
No waves were seen and no tumor palpated. 
Operation was performed when the infant was 
thirty-four hours old (the youngest patient ever 
operated upon) and a typical tumor was found. 
The child had a successful result from pyloro- 
myotomy. Many children with pyloric stenosis 
will have gagging and occasional respiratory 
distress from the excessive amounts of mucus 
in the early days of life. Meeker and DeNicola 
reported the case of a female infant, weighing 
8 pounds, 3 ounces, who began projectile vomit- 
ing thirty-six hours after birth. Temporary 1 im- 
provement was attained with atropine and 
thickened feedings, and no waves were seen or 
tumor palpated. Operation was performed on 
the fourth day of life and a typical pyloric 
stenosis found. The stormy postoperative 
course was characterized by the vomiting of 


bile (previously absent) but eventually the 
child recovered. 

Kessler and Scott reported on two Negro in- 
fants who had had vomiting from birth. The 
female infant was first seen on the eighth day 
of life and not operated upon until the eight- 
eenth day. A tumor was felt and waves ob- 
served. The child died, probably from aspira- 
tion of vomitus following a second operation 
three days later for bowel obstruction due to 
volvulus. The second child, a male, weighed 
6 pounds, 13 ounces at birth and vomited after 
feeding was started twelve hours after birth. 
Operation was performed on the fifth day with 
typical findings and a prompt recovery. Roth- 
man, Fields and Naiditch reported the case 
of a white female infant, weighing 7 pounds, 
12 ounces at birth, who began regurgitating 
mucus from birth with gagging and cyanosis. 
Visible waves and a palpable tumor were noted 
from the fourteenth hour of life. Operation on 
the third day of life revealed typical py- 
loric stenosis, and recevery was prompt and 
complete. 

In 4 per cent of Rinvik’s series and 10 per 
cent of Miller’s series vomiting started on the 
first day of life. In our series ten babies, of the 
last 312, had a history of vomiting from birth. 
Operation was performed upon one in the 
second week, three in the third week, four in the 
fourth week, one in the eighth week and one in 
the twelfth week of life. 

There is a considerable body of evidence 
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favoring a genetic factor in the etiology of 
pyloric stenosis [5,30,45]. Both members of 
monozygous twin pairs were involved in 66 per 
cent (twelve of the eighteen pairs) compared 
with only 3.5 per cent (one of twenty-nine) 
involvement of both members of dizygous 
fraternal twin pairs [30]. The evidence offered 
from twin studies by Metrakos and by Sheldon 
has been strongly challenged on the grounds 
that the monozygosity has not been conclu- 
sively demonstrated and that the “penetrance” 
of the gene composition must be incom- 
plete [5,28]. 

It has been said that the risk of pyloric 
stenosis is about one in ten for brothers or for 
sons of known cases of pyloric stenosis, and 
the risk for daughters or sisters of known 
cases is of the order of one in fifty. There is 
apparently no increased incidence of the disease 
in first cousins of known cases [6,7,26]. The 
latter point has been used to indicate that the 
genetic composition must be of less importance 
than the previously noted sibling-parent evi- 
dence would suggest. 

The risk of pyloric stenosis is four times 
greater in children if the mother had had pyloric 
stenosis than if the father had had it [28]. Sev- 
eral instances of affected half-siblings from the 
same affected parent are reported [26]. 

It has been suggested that pyloric stenosis is 
more common in twins than in single births, but 
this is apparently not true. The incidence of 
twinning among pyloric cases is no different 
than the incidence among the general popula- 
tion (about one in forty births) [5,30]. 

Nielsen (Denmark) studied seventy-three 
males and twenty-two females aged twenty-five 
to forty-five who had all been medically treated 
for pyloric stenosis in infancy. As a control 
group he chose 100 unselected hospital patients, 
seventy-seven males and twenty-three females 
aged twenty-five to fifty-one. The control group 
had no gastrointestinal problems as_ their 
presenting complaint. The parents with pyloric 
stenosis (ninety-five people) had had a total of 
128 children of whom eleven had pyloric steno- 
sis, and the ninety-five parents had 216 siblings 
of whom nine had had pyloric stenosis. In addi- 
tion, there were eight cases of pyloric stenosis 
in other relatives of the ninety-five parents 
studied. In contrast, the control group of 100 
people had had 145 children of whom only one 
had had pyloric stenosis, and the 100 parents 
had 319 siblings of whom none had had pyloric 


stenosis. There was one case of pyloric stenosis 
in a more distant relative. Nielsen concluded 
that there is a considerable familial accumula- 
tion of pyloric stenosis and that the disease is 
partly hereditary in origin. 

In Cockayne and Penrose’s series of 212 
cases, nine siblings of known cases had pyloric 
stenosis. In the University of California series 
(119 cases) two uncles, six brothers, one with 
two brothers, three cousins and one father had 
had pyloric stenosis [17]. In our series of 312 
cases we had ten with involved siblings, three 
with involved parents, three with involved 
cousins and twelve with involved aunts, uncles 
or parental cousins. 

The evidence favoring a postnatal environ- 
mental factor is equally interesting. It is an 
established fact that babies with pyloric 
stenosis do not start vomiting until feeding is 
started. The interval between birth and the on- 
set of vomiting is amazingly long in some cases 
[45,50]. Rendle-Short noted seven cases with 
the onset after eight weeks, Corner reports one 
with the onset on the eighty-second day of life, 
and in Grimes’ series one patient was first seen 
at five months of age. Rendle-Short had one 
case with the onset ten days prior to admission 
at the age of five and a half months of age, the 
longest interval found in the literature. The 
longest interval in our series was ten weeks 
(two cases). 

Reports from England indicate that the onset 
of vomiting is later in babies born in the hospital 
than in those born at home. Some authors 
believe that experienced hospital nurses delay 
the onset of the serious vomiting as compared 
with relatively inexperienced mothers. Inexpert 
feeding may be a partial explanation for the 
preponderance of first-born children among 
pyloric stenosis cases. It has been shown that if 
the baby is fed every three hours, the onset is 
earlier (about twenty-one days of age) than if 
the baby is fed every four hours (about twenty- 
seven days). The onset of serious vomiting 
leading to hospital admission occurs after 
about 130 feedings on the average. The more 
often the baby is fed, the sooner he is admitted 
to the hospital. The acceleration of the onset of 
symptoms from three hourly feedings is even 
more marked in second- and third-born children 
than in first-borns [15]. There is a slight increase 
in the incidence of the disease in the months of 
April to June and September to October [25,39]. 
No explanation of this has been offered, but the 
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same seasonal increase applies to peptic ulcer in 
adults. 

Many authors have referred to the study of 
Wallgren (Stockholm) who was able to obtain 
practically perfect follow-up studies on every 
male infant born within the area. The expected 
incidence of pyloric stenosis in male infants in 
Stockholm is about one in 150. He took routine 
gastrointestinal x-rays of every newborn boy 
in that hospital until he had accumulated a 
series of 1,000 cases. Five of these boys subse- 
quently returned to him with x-ray evidence of 
pyloric stenosis and a typical history and physi- 
cal findings. All of these infants were treated 
with scopolamine methylnitrate (scopyl) ac- 
cording to the standard Swedish method and 
recovered. None of the cases was confirmed 
surgically. The allegation that pyloric stenosis 
appeared in a previously normal pylorus de- 
pends largely on the differences between the 
newborn and subsequent x-ray examinations. 
Even Wallgren did not consider that proof 
conclusive. 

Vomiting. Typically the vomiting starts as 
simple regurgitation of part or all of a feeding, 
but it soon becomes more frequent and forceful 
and finally “projectile.” Some Scandinavian 
authors believe that in some babies the onset is 
almost abrupt, with the day and even the hour 
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or the feeding of onset clearly defined [24]. The 
meaning of “projectile” vomiting is apparently 
variable. Some use the term to mean very force- 
ful vomiting which throws the vomitus for a 
considerable distance and usually empties the 
stomach in a single large emesis. Others con- 
sider it to mean that the vomiting arrives as a 
projectile does, i.e., abruptly and without 
the “warning” of nausea or retching. Nicholson 
mentions the “worried” look of a child with 
pyloric stenosis who is about to vomit. 

Typically, these babies are hungry feeders; 
they act starved and will feed almost at once 
after vomiting. It is almost unknown for the 
vomitus to contain bile. The incidence of gross 
blood has varied from 2.3 per cent [31], to 
4 per cent [38] to 8 per cent [24]. In our series 
gross blood was noted in 3 per cent. However, 
the vomitus in an additional 10 per cent was 
dark brown or “coffee ground,” and chemical 
tests on some revealed blood. 

The average age of onset is variously reported 
as twenty days [31], twenty-one days [8] and 
twenty-eight days [39]. We have prepared a 
line graph of the ages at onset in our series and 
in two other reports. (Fig. 1.) 

Swenson found the average age at admission 
to be about six weeks, with the average duration 
of symptoms before admission about two weeks. 
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Fic. 2. Age at admission. 


The average age at admission in Miller’s series 
was 5.96 weeks, and the average age at opera- 
tion in Savage’s series was 4.3 weeks. The range 
was from one to eleven weeks of age. (Fig. 2.) 

In our series the average age of patients with 
pyloric stenosis at admission in 1951 was 5.3 


TABLE 


WEIGHT GAIN: PYLORIC STENOSIS VS. NORMALS 


Age at Average 


No. 


Admis- of 


sion* 


(wk.) 


Change 
from Birth 
Weight 


Average 
Weight on 
Admission 


Normal 
Weight 
for Age 


6 oz. loss 
4 0z. loss 
4 OZ. gain 
13 OZ. gain 
8 oz. gain 
16 oz. gain 
27 oz. gain 
12 oz. gain 
21 oz. gain 
$4 Oz. gain 
35 oz. gain 


7 |b., 12 oz. | 8 Ib., 8 oz. 
8 Ib., 14 oz. 


9 Ib., 1 oz: | 12 Ib., 6 oz. 


* The ages at admission of our own cases and two 
other series are shown in Figure 2. 


weeks. In the 1955 series the average age at 
admission was 6.2 weeks. We suspect that this 
shift toward later admission to surgical care 
means that longer trials of medical management 
are being used. A false sense of security is 
engendered by the fact that some of these babies 
will gain some weight on careful medical 


management. The idea is also current that sur- 
gery is not required if the infant can be carried 
past the sixteenth week. 

There is no doubt that the preoperative 
weight gain of the patients we have seen lagged 
far behind that of normal babies and behind 
that of babies with pyloric stenosis treated by 
pyloromyotomy at an earlier age [31]. (Table 
11.) The weight at admission in almost every 
instance was less than the maximal weight the 
baby had attained. We suspect that this weight 
loss rather than the failure to gain led to admis- 
sion for definitive surgical treatment. 

The dehydration and lack of food almost in- 
variably result in some decrease in the fre- 
quency of stools. If “starvation diarrhea”’ 
supervenes, the situation rapidly becomes 
critical. The urine flow becomes scanty and 
concentrated. The babies usually fail to gain 
weight properly, or they actually lose weight 
[31]. Some believe that the combination of 
vomiting, dehydration, debility and electrolyte 
disturbances renders these babies prone to 
respiratory infections. 

Physical Examination. Onecommonly noted 
feature of the physical examination is the pres- 
ence of visible gastric peristalsis during the 
feeding. These gastric waves pass in regular 
fashion across the epigastrium from left to 
right. Grimes and Savage indicate that these 
waves were observed in “all” cases, Swenson 
found them “almost invariably,” but Miller 
noted them in only 75 per cent. We have found 
them in go per cent of our cases. The presence 
of these gastric waves is not pathognomonic of 
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pyloric stenosis; they can occur in other totally 
unrelated conditions and in some normal 
babies [9,18]. 

One finding of great diagnostic significance 
is the palpation of a pyloric tumor. Craig 
states that it is possible to feel a pyloric muscle 
tumor and often to feel it contract under the 
examining finger in about 98 per cent of infants 
with pyloric stenosis over the age of two weeks. 
In children under the age of two weeks he found 
that in a series of 115 normal infants it was pos- 
sible to feel a contractile pyloric tumor in six- 
teen males and in nine females, although none 
had any gastrointestinal symptoms. Ina smaller 
group with recurring vomiting and failure to 
gain weight he was able to feel a contractile 
pyloric tumor in seventeen of twenty-one 
infants. Of these, three had sufficiently ad- 
vanced signs and symptoms to warrant opera- 
tion for pyloric stenosis. In two the pyloric 
tumor was small but definite and prompt relief 
followed pyloromyotomy. In the third, al- 
though a tumor was clearly palpated before 
surgery, the pylorus proved to be normal at 
surgery. In spite of the normal appearance of 
the pylorus and the absence of palpable thick- 
ening, pyloromyotomy was performed and the 
baby improved markedly. Craig explains the 
presence of a palpably contractile pyloric tumor 
in normal infants on the basis of a strong pyloric 
muscle spasm in the absence of hypertrophy. A 
brief tabulation of the reported experience from 
several centers is shown in Table m1. 

Nicholson noted that the tumor can some- 
times be felt before the onset of projectile vom- 
iting. In medically treated cases the tumor per- 
sists after complete clinical recovery [9,33]. It 
should be noted that the tumors in children 
under the age of two weeks are much harder to 
feel and are smaller both by palpation and 
at surgery. In about one-fourth of children 
under the age of three weeks with proved 
pyloric stenosis the tumor is not palpable at 
all. It has been shown that there is a direct 
correlation between the size of the tumor and 
the age of the baby at operation: the older the 
baby, the larger the tumor [26]. Donovan be; 
lieves that the tumor can be palpated in every 
case and he does not operate until it can be felt. 

Malmberg [24] takes a diametrically opposite 
view to that of Donovan. He says, “ .. . ex- 
amination for palpable or non-palpable pyloric 
tumor is completely unnecessary, unreliable, 
time .consuming for the physician and un- 
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pleasant for the patient, whereas an x-ray 
examination gives the desired information 
rapidly, indisputably and conveniently.” At 
the Childrens Hospital we have operated upon 
a small number of children with an otherwise 
typical history and physical findings even 


TABLE Ill 
PALPATION OF PYLORIC TUMORS 
Tumor 
Source | No. of Cases Definitely 
Felt 
| (%) 
| 
Rheinlander and Swenson |100 go 
150 (1949-1953)| 74 
97.3 
Svensgaard (Tallerman). .|179 87 
Craig (after age of two | 
| 98 
| 86 | 80 
Los Angeles Childrens 
3 12 | 95T 


* Tumor palpated in only 24.1 per cent in a series of 
cases in 1922-1933. 

+ In several of these cases the tumor was not felt at 
the admission examination but became palpable later 
during the hospital course. 


though the pyloric tumor could not be felt. We 
have found typical pyloric stenosis and muscle 
hypertrophy in all of these cases. Conversely, 
we have never operated upon an infant in whom 
a definite tumor has been felt only to find a 
normal pylorus at surgery. 

In a few cases we have had the unfortunate 
experience, as most large teaching centers have, 
of opening an abdomen to find that vigorous 
efforts by inexperienced fingers to feel a small or 
deeply placed pyloric tumor have resulted in a 
subcapsular hematoma in the liver. This dis- 
tressing finding means rough handling and we 
can only reiterate the prime necessity of gentle- 
ness in this palpation, as in all handling of these 
tiny patients. We have the impression that 
babies subjected to repeated deep palpation 
in this region have a more difficult postopera- 
tive course. 

We have had a few patients treated medically 
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for a time in the belief that the infant did not 
have pyloric stenosis because the tumor could 
not be felt and the x-ray studies were equivocal. 
In our series six cases shown to have pyloric 
stenosis at surgery had had previous x-ray 
examinations which were thought to be nega- 
tive for pyloric stenosis. This finding in the 
hands of expert radiologists may cast a shadow 
on the findings reported by Wallgren. The delay 
occasioned by the reliance on the x-rays and the 
inability to establish the diagnosis has been 
accompanied by a slight increase in hospital 
morbidity, but by no mortality. 

Other centers have used diagnostic x-ray 
examination in 6 per cent [18], 19 per cent [38], 
23 per cent [17] and 42 per cent [43]. In our 
series 22 per cent of the babies operated upon 
for pyloric stenosis have had barium studies 
of the upper intestinal tract. Of these, 14 per 
cent were done in the Childrens Hospital and 
the remaining 8 per cent elsewhere. We have 
not derived any reliable information about 
pyloric stenosis from plain films of the ab- 
domen. A gas-filled stomach with no gas below 
this point must be extremely rare in true pyloric 
stenosis at the average age of this disease. In 
four cases barium enemas were given to rule out 
malrotation. We have had no untoward results 
from the vomiting or aspiration of the barium 
mixture. Some believe that watery suspensions 
of barium are not as reliable as barium mixed 
with formula in determining the degree of 
pyloric stenosis, but this question remains 
unanswered in the literature and in our 
experience. 

It is generally agreed that retention of the 
barium in the stomach for three or four 
hours is suggestive but not diagnostic of pyloric 
stenosis. The finding of narrowing and elonga- 
tion of the pyloric canal and decreased peristal- 
sis occasionally occurs in infants who empty 
their stomach normally. The diagnosis of 
pyloric stenosis by x-ray requires the demon- 
stration of pyloric deformity accompanied by 
evidence of gastric retention. 

Akers did a particularly interesting study at 
the Denver Children’s Hospital. In a series of 
150 infants from 1944 to 1948 twenty infants 
had barium studies and eight had scout films. 
In a comparison series of 150 cases from 1949 
to 1953 it was found that eighty-five infants 
had barium studies and two had scout films. 
The increased use of gastrointestinal x-rays to 
make the diagnosis indicated increasing confi- 


dence in the radiologist’s ability to demonstrate 
the condition safely and reliably. Concom- 
itantly the incidence of “‘palpable’” tumors 
dropped from 81 per cent to 74 per cent. Akers 
believes that less vigorous efforts were made to 
feel the tumor after x-ray, as a diagnostic 
method, caine to increased importance. 

Corner states that of 117 infants treated 
with scopolamine methylnitrate, about 25 per 
cent were x-rayed before the start of treatment 
as part of a research project. Almost all of the 
infants were x-rayed after the completion of 
medical treatment. He found that the x-ray 
changes had returned to normal in all by two 
years after cessation of treatment. 

In Caffey’s first edition he said that “spasm 
of the antrum and stenosis of the pyloric channel 
may persist for years after surgical treatment 
and the complete relief of symptoms.” In a 
small series studied by postoperative x-rays at 
this Childrens Hospital we cannot confirm this 
statement. In our cases the canal appeared 
essentially normal within a few months after 
surgery. Caffey’s later editions do not include 
this statement. 

In Scandinavian reports of cases treated 
medically and followed up by x-rays for many 
years, the typical pyloric deformity may persist 
up to the age of thirteen and occasionally 
beyond. Peristalsis does not visibly pass 
through the pyloric segment until about the 
second year of life although clinical recovery is 
complete [2,25,35,39,42]. 

Laboratory Work. In our series admission 
urinalysis has very commonly shown a trace of 
albumen and a “shower” of white cells with 
occasional other formed elements. This finding 
is linked to dehydration and clears promptly 
with rehydration. We have often found some 
acetonuria in the admission urinalysis. The pH 
of the admission urinalysis has been of no value 
in determining the state of acid-base balance. It 
bore no relation to blood chemistries. The 
average value for the series was exactly 7.0. The 
average admission hemoglobin value was 14.3 
gm. per 100 cc. In those babies who had evi- 
dence of anemia after rehydration, small 
transfusions of whole blood or red cell sediment 
have been given. In our series 17 per cent of the 
infants were given blood during the preopera- 
tive or operative period. In Miller’s series 60 
per cent of the patients received blood trans- 
fusions. The average admission white blood 
count was 13,800 per cu. mm. and the differ- 
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ential counts, in general, followed the normal 
pattern for this age group. 

We have routinely obtained values for carbon 
dioxide and chloride on admission; often a 
serum sodium and potassium and sometimes a 
non-protein nitrogen, blood urea nitrogen or 
other special test is made. In babies with 
marked disturbance of these values or serious 
fluid depletion these tests were repeated during 
the period of preparation for surgery. Electro- 
cardiograms were taken on some with serious 
potassium imbalance. The average admission 
values in this series are shown in Table rv. 

We have paid particular attention in this 
study to those babies who had the most marked 
disturbance of their chemical balances on ad- 
mission to see if we could find a correlation be- 
tween their clinical course and their chemistries. 
No consistent pattern could be shown. The 
babies were operated upon after a period of 
preparation which often appeared to be more 
dependent upon the restoration of fluid volume 
than upon the electrolytic components of the 
solution used. For example, some rather marked 
disturbances of the carbon dioxide and chloride 
levels were improved simply by giving glucose 
in water, but aimost all of these infants re- 
quired and received some electrolyte solution. 
The’ degree of dehydration was described as 
slight or mild in fifty-nine cases, moderate in 
sixty and severe in the remaining 193 cases. 
Ninety-nine per cent of this series were given 
some preoperative parenteral fluids. In Swen- 
son’s series 75 per cent and in Miller’s series 
100 per cent of the patients received parenteral 
fluids preoperatively. 

We have usually used 214 per cent dextrose 
in water, hypotonic Ringer’s solution or half- 
strength saline for hydration. Swenson and 
Gross prefer the intravenous route. Other cen- 
ters and our staff prefer the subcutaneous route, 
usually with hyaluronidase, if dehydration is 
not severe [33,43]. In this series of 312 cases the 
subcutaneous route was used exclusively in 172 
cases and these babies received an average 
volume of 646 cc. preoperatively. In the remain- 
ing 140 cases both subcutaneous and intra- 
venous or only intravenous fluids were used. 
The average total volume given these infants 
was 700 cc. Potassium chloride has often been 
added to these fluids as soon as the urine out- 
put was established. We consider it unwise to 
give this ion unless kidney function is adequate. 
In the group of fifty-nine cases considered to 
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have mild dehydration the average volume of 
fluid given was 523 cc. during the preoperative 
period. Infants with no evidence of dehydration 
require only maintenance levels of fluids and 
early surgery. Pyloric stenosis is not a surgical 
emergency and the days or hours spent 


TABLE Iv 


Los Angeles 


Childrens Hoapital | Renge 


| = 


CO; ee 27.4 mEq./L. 22-26 

Chloride....... 97.5 mEq./L. 95-105 
Sodium........ 138 mEq./L. 137-143 
Potassium..... 4.3 mEgq./L. 4.1-5.5 


in restoring fluid and electrolyte losses is time 
well spent. It might be suggested that sup- 
pressed renal function leads to retention of acid 
metabolites and consequently balances the 
alkalosis which results from protracted vomit- 
ing. Whatever the mechanism, the admission 
chemistries could not be related to the clinical 
course. The fact that the average values were 
essentially within the normal range came as a 
surprise to many. 

Almost all of our patients had had some anti- 
spasmodics and alteration of the formulas on 
the outside, but after admission they were taken 
off all oral feedings and therefore off the bella- 
donna derivatives. We consider it dangerous to 
give a dehydrated, undernourished infant 
belladonna derivatives unless adequate amounts 
of food accompany it. The glowing reports from 
the Scandinavian and English literature about 
the use of atropine- or scopolamine methyl- 
nitrate have not been confirmed in a small series 
in our hands [8,24]. Our patients had been 
weaned to formulas almost routinely before 
admission. About 65 per cent of English babies 
are breast-fed through the age range in which 
pyloric stenosis occurs [9]. This may account 
for the English contention that pyloric stenosis 
predominates in breast-fed babies [47]. 

Anesthesia. Our anesthesia department is 
staffed entirely by full time medical specialists 
in pediatric anesthesia. This may account in 
part for the diversity between our methods and 
those of other institutions in this country and 
abroad [11,44]. Savage reports the routine use 
of open drop ether. They formerly used a pre- 
anesthetic dose of atropine but in recent years 
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have used no premedication at all. Swenson 
used open ether in ninety-five of the last 100 
cases, cyclopropane in three and a local in two. 
Gross uses ether almost exclusively with only 
rare use of cyclopropane or a local. Grimes re- 
ported the use of general anesthesia in 105 


TABLE V 
ANESTHETIC USED* 


Anesthetic Usedt 


Ethyl chloride and ether 
Ethyl chloride, ether and nitrous oxide 
Ether, cyclopropane and nitrous oxide 
Ethyl chloride, ether, cyclopropane and 
nitrous oxide 
Ether and nitrous oxide.............. 
Ether and cyclopropane 
Ethyl chloride, ether and cyclopropane 
Local only 


* Supplemental oxygen was used throughout in all 
inhalation anesthetics (307 cases). 

+ The remainder had occasional use of vinethene,® 
pentothal® or other combinations of the above-named 
drugs. 


of 113 cases with a local in eight. The British 
surgeons have a strong preference for the use of 
local anesthesia [44]. Our own methods are 
shown in Table v. 

It will be recognized that many of these 
babies had three or four inhalant anesthetics 
used in the induction or maintenance of anes- 
thesia. As members of the surgical service we 
do not wish to give the impression that we are 
advocating this as a routine method for 
other hospitals. We are very well aware of the 
very great safety and other advantages of ether 
anesthesia with an oxygen stream under the 
mask for this operation. 

The actual operating time for this series 
averaged thirty-three minutes; the range was 
twelve minutes to seventy-five minutes, the 
latter a case with mucosal perforation. 

We no longer use a source of external heat 
as some other centers recommend [11,17,18,38]. 
We know of one baby (operated upon at an- 
other hospital) in whom use of a hot water 
bottle caused a third degree burn of the but- 
tocks. We have checked the temperature of 
babies during this operation with continuous 
readings from a rectal thermocouple and find 


that if the baby has adequate covering and is 
protected from draughts, the body temperature 
does not drop significantly. This protection is 
important in air-conditioned operating rooms. 
Some surgeons prefer to warm the solutions 
used for the skin preparation and to avoid the 
use of agents which evaporate rapidly, e.g., 
ether, to avoid the cooling effect of this cold 
bath. We have usually used watery materials, 
e.g., hexachlorophene or zephiran.® 

A small catheter, No. 12 or 14 French, is 
passed into the stomach preoperatively to 
empty it and is left on suction for twenty-four 
hours after surgery if the duodenum is per- 
forated. Otherwise the tube is removed upon 
completion of the procedure. Some surgeons 
have used the tube to force air into the stomach 
after the myotomy to check for bubbles at the 
duodenal angle and this may be a useful maneu- 
ver, although we do not do it routinely. We 
have had no experience with the use of colored 
solutions, e.g., methylene blue, for this purpose 
or with the dubious maneuver of threading the 
stomach catheter through the pyloromyotomy 
to determine patency. 

Incision. Gross states that for over ten 
years they have abandoned the use of right rec- 


tus incisions and prefer the Robertson incision. 
Swenson’s group used the Robertson incision in 
80 per cent, a direct transverse incision through 
skin and rectus in 13 per cent and a rectus inci- 
sion in 7 per cent. In Savage’s paper. the 


majority’ were done through a Robertson or a 
transverse skin incision with retraction of the 
rectus muscle from the midline. Other centers 
much prefer the rectus-splitting incision and 
have used it in the majority of their cases 
[11,17]. In our series a rectus-splitting incision 
was used in 75.3 per cent of the last 312 cases, 
a Robertson incision in 10.6 per cent and a 
transverse incision through all layers in 10.3 per 
cent. In the remainder (3.8 per cent) the rectus 
was retracted from the midline, usually through 
a transverse skin incision. We have almost 
routinely used a layer closure of silk or cotton. 
We have had two instances of wound disrup- 
tion, both in right rectus incisions. One in 1951 
had a 1 cm. fascial defect which was closed. 
This child subsequently underwent a second 
myotomy at this hospital for persistent vomit- 
ing. The other baby died in 1943 following 
the secondary closure. In one other infant 
closure was effected primarily with retention 
sutures because he was under treatment with 
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adrenal cortical steroids at the time. We have 
found no cases of incisional hernias in the fol- 
low-up clinic. 

We have found that in some babies with large 
tumors the Robertson incision gives rather 
limited exposure, and delivery of the tumor 
requires much more manipulation than a rectus 
incision. The rectus incision we use starts one 
fingerbreadth below the costal margin so that 
the liver acts as a buttress beneath it on closure. 

We have routinely used gauze and tape 
dressings although occasionally the need for 
physical examination of the abdomen after 
surgery has made it necessary to remove the 
dressing. We have had very little experience 
with leaving the wound exposed, as recom- 
mended by Swenson. 

Surgical Complications. Swenson reports 
that duodenal perforation occurred in 10 per 
cent of their cases, all in operations being per- 
formed by the resident staff. Savage reports an 
incidence of duodenal perforation of 6.6 per 
cent and Miller of 10.3 per cent. In six cases of 
the last 312 at this hospital the duodenal 
mucosa was perforated and closed without 
sequelae. In 1934 one death occurred with a 
localized peritonitis which may have been due 
to an unrecognized perforation. Pasma (Nether- 
lands) states that some Dutch surgeons deliber- 
ately open the duodenal mucosa to be sure that 
all of the pyloric muscle fibers are divided. The 
increased complications resulting from this 
maneuver render it unacceptable to us. 

Rinvik reported that in two of 137 cases in- 
complete myotomy was performed. Savage re- 
ported one in sixty-one cases, Miller one in 
eighty-seven cases and Gross noted four in the 
last report from his hospital. We had five cases 
of incomplete myotomy, three originally oper- 
ated upon at this hospital and two operated 
upon elsewhere and referred to the Children’s 
Hospital for further care. One of the two from 
another hospital was admitted in severe de- 
hydration and electrolyte imbalance from the 
continuing vomiting, and died while being pre- 
pared for reoperation. The interval between 
operations in those operated upon twice varied 
from fifteen days to four months. All infants 
improved following the second myotomy. Gross 
inspection revealed that in all of them the heal- 
ing process had completely covered the mucosa. 

The literature suggests that bleeding from 
the cut muscle can be ignored [38,44]. We do 
not agree with this view. We had one death in 
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1937 from bleeding from the myotomy, and 
Miller reported one death in his series from 
this cause. In 25 per cent of our cases (seventy- 
eight of 312) we have taken the precaution of 
ligating or suturing small bleeding points in 
the muscle. In two of these the surgeon per- 
formed a second myotomy after several hemo- 
static sutures had somewhat compromised the 
lumen of the first myotomy. Miller reports sig- 
nificant oozing from the cut muscle in twenty- 
eight of eighty-seven cases (32 per cent). 

We have had one rather unusual complica- 
tion. The gastric mucosa was perforated in one 
infant; this was promptly recognized and 
sutured with fine catgut. The immediate post- 
operative course was complicated by minor 
hematemesis but on three subsequent occa- 
sions, at about monthly intervals, the infant 
was readmitted with more severe hematemesis 
requiring transfusion. No clinical or x-ray evi- 
dence of pyloric obstruction was noted and 
recovery thereafter was uncomplicated. We 
found no other instance of this particular com- 
plication in the literature. Our experience 
confirms the statements in the literature 
that in about 3 per cent of operations for py- 
loric stenosis some wound infection devel- 
ops [17,31,38,39,43]. 

Postoperative Feeding. There are some inter- 
esting differences of opinion about this point. 
Some authors prefer to have the baby lie flat 
on his back during feeding; others prefer to 
have the infant held by the nurse [11,17,18]. 
Savage starts feedings four hours postopera- 
tively, Gross starts four hours postoperatively, 
Swenson three to four hours postoperatively, 
we begin at six hours, Grimes at eight hours, 
Miller at twelve hours and Faber sometimes 
not until twenty-four hours. 

Savage starts with water, Miller with water, 
Swenson with sugar in water, Gross with 5 per 
cent sugar in water and Grimes with formula 
low in fat. We start with amigen® in 5 cc. 
amounts and use 5 cc. increments. Savage be- 
gins with 4 to 8 cc. per hourly feeding and 
gradually increases this to 30 cc. per hour by 
the next morning. Swenson’s group starts 
evaporated milk formula after twelve hours, 
increasing this rapidly to 30 cc. every two hours 
and full feedings by forty-eight hours. Grimes 
uses 4 cc. every two hours with 4 cc. increments 
every two hours and 2 cc. of elixir of pheno- 
barbital with every other feeding. The initial 
feedings are done with an eyedropper until 
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30 cc. per feeding is reached, when the baby 
goes on the bottle. Gross starts with 1 ounce 
feedings and increases these to 15 ounces per 
day by the fourth day. We increase the amigen 
feedings 5 cc. every two-hour feeding for the 
first twenty-four hours and switch to formula 
at 20 cc. per two hours, increasing this through 
the next twenty-four hours to 30 cc. and then 
45 cc., reaching 60 cc. of formula every three 
hours by forty-eight hours postoperatively. 

Nicholson’s group reports that in their cases 
55 per cent had no postoperative vomiting, 
18.6 per cent vomited for one to four days post- 
operatively and 20.6 per cent vomited for five 
or more days after surgery. Swenson’s group 
reports that 60 per cent of their patients had no 
vomiting postoperatively and 35 per cent vom- 
ited only once. 

In our series only 10 per cent had no regurgi- 
tation postoperatively while 54 per cent vom- 
ited less than a total of seven times. The re- 
mainder had more persistent difficulties for 
several days. The maximum number of times 
a baby vomited in this series was fifty-four. 
We have the impression that if gastric waves 
are seen postoperatively serious consideration 
should be given to a second myotomy. If at all 
possible, secondary myotomy should not be 
undertaken in less than two weeks. By this 
time almost 100 per cent of patients operated 
upon for pyloric stenosis will have stopped all 
vomiting. 

Other centers report an average postopera- 
tive hospitalization of about five days; our ex- 
perience is the same. The total hospitalization 
in this series averaged eight days. Some centers 
report longer postoperative hospitalization, 
e.g., Nicholson reports nine days and Miller, 
ten days. The risk of hospital cross infection in 
infants is a well known problem; there is some 
virtue in early discharge of thriving children. 

Antibiotics were used postoperatively in 
sixty-two cases, the usual indication being i in- 
fections of the respiratory tract. Vitamin prepa- 
rations were used in six cases. We have not 
used Gross’ routine of ascorbic acid postopera- 
tively to promote wound healing. 

Some parenteral fluids were used postopera- 
tively for maintenance in 200 cases; the average 
volume was 400 cc. One hundred twelve pa- 
tients had no parenteral fluids postoperatively. 

Antispasmodics were used postoperatively in 
seven cases. Adrenal cortical supplements were 
used in three cases. We have been concerned 


about adrenal cortical function because of our 
mortality experience. There are some references 
to the problem in the literature [32,40]. 
Mortality. Deaths in our series occurred 
from a variety of causes, some of which have 
resulted in a reappraisal of our methods of 
handling these cases. One infant died three 
days after operation for esophageal atresia and 
was found at autopsy to have pyloric stenosis. 
One infant had been operated upon on the day 
of birth for imperforate anus and also had a 
dextrocardia. The baby died after operation 
for pyloric stenosis 21 days later under local 
anesthesia. The circumstances of this death 
raised the suspicion of adrenal insufficiency. 
Another infant who had been slow in restoring 
his fluid and electrolyte imbalances, in spite of 
adequate replacement, died after surgery and 
also had some evidence of adrenal insufficiency. 
Five of the infants who died had evidence of 
bronchopneumonia at autopsy, and one in 
whom autopsy was not obtained had atelectasis 
and pneumonia clinically. We have previously 
noted the death in 1934 from peritonitis pos- 
sibly due to an unrecognized duodenal perfora- 
tion, the one in 1937 from hemorrhage from the 
myotomy and one in 1943 after secondary 
closure of an evisceration. In one infant with 
continued vomiting, autopsy revealed aberrant 
pancreatic tissue in the duodenum and in the 
pyloric muscle, although death was attributed 
to atelectasis; the child had an incidental patent 
ductus arteriosus. Two other infants with mul- 
tiple congenital anomalies were seen. One had a 
colostomy for imperforate anus and died the 
following day; autopsy revealed an unsuspected 
pyloric stenosis. The other had chalasia of the 
esophagus and vomited and aspirated re- 
peatedly, finally dying of bronchopneumonia. 
Unsuspected pyloric stenosis was found in addi- 
tion to the other anomalies. One death occurred 
when a severely anemic baby with pyloric 
stenosis was given a direct transfusion with 
the mother’s blood. The baby died after only 
15 cc. of blood had been given, although all of 
the cross matches were repeatedly shown to 
be compatible. We wonder now if this was an 
Rh incompatibility, although the Rh problem 
was unknown at the time this occurred. Two 
babies died seven hours and twenty-four hours 
after surgery, respectively, apparently from 
cerebral edema; one might have been related 
to overhydration. One infant died from puru- 
lent meningitis with bilateral purulent otitis 
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media, one died from extensive bilateral sup- 
purative parotitis and another from diarrhea. 
The first two of these had pyloric stenosis 
demonstrated at autopsy and the third died 
of diarrhea after pyloromyotomy. One infant 
died early in this series when a 1 L. bottle of 


TABLE VI 
Year No. of Cases | No. of Deaths 
1934-1946 | 647 | 17 
1947 | 122 2 
1948 86 | o 
1949 80 oO 
1950 69 2 
1951 101 2 
1952 go 2 
1953 7 | oO. 
1954 79 oO 
1955 
Totals: | 1,422 | 25 (1.7%) 


fluids was connected to a cutdown and allowed 
to run until empty due to a misunderstanding. 
Autopsy information could not be obtained for 
the remainder of the deaths. 

Our results in the last twenty years, including 
every death in an infant with pyloric stenosis, 
regardless of the cause of death, are shown in 


Table v1. 
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DISCUSSION 
H. GiLenn Be tt (San Francisco, Calif.): The 
authors are to be congratulated upon their presen- 
tation of this material. Their report shows what can 
be done when there is close cooperation between the 
departments of pediatrics, surgery and anesthesiol- 
ogy. Care of these children is a community effort, 


in which no one individual or department should 
be too dictatorial. The excellent care these children 
received is reflected in the extremely low mortality 
rate and relative lack of postoperative complica- 
tions in the authors’ series of patients. 

There is very little, if anything, that one could 
disagree with in this paper. From July, 1930 to 
July, 1956, at the University of California Hospital 
in San Francisco, we operated upon 141 patients 
with congenital hypertrophic pyloric stenosis; 
there were no postoperative deaths. There was one 
set of identical twin boys in this group, and this, 
incidentally, was back in the days when we often 
saw these children arrive at the hospital in a very 
perilous or severely dehydrated condition. Each of 
the twins, after being well hydrated under the 
direction of the pediatrics department, was oper- 
ated upon under local anesthesia and given a sugar 
tit to suck on. 

Fortunately we are seeing these patients at a 
much earlier stage today, and it is practically rou- 
tine with us to use open drop ether with oxygen. 
I personally do not like the use of the shotgun 
type of anesthetic agent in these little tykes. 

Several years ago we were doing studies on eye 
muscle and were interested in comparing hyper- 
trophied eye muscle with the hypertrophied muscle 
of pyloric stenosis in infants. At the time of surgery, 
after we had made the usual longitudinal split 
through the muscle, we would make an elliptic in- 
cision and take out a crescent-shaped piece of 
muscle about }¢ inch thick for pathologic study. 

The head nurse of the Pediatrics Department 
did not know we were doing this and asked if we 
were doing something different from usual. She 
had noticed that many of these patients did not 
vomit postoperatively, or if they did, they did not 
vomit as often as patients on whom we had per- 
formed the ordinary Fredet-Ramstedt pyloro- 
myotomy. To me, this simply indicated that all of 
the fibers of the pyloric muscle were being cut. 

As the authors have stressed, it is important to 
be certain that the mucosa has not been per- 
forated. This is a very simple thing to do: some of 
the gas from the stomach is squeezed through the 
pylorus before the pylorus is dropped back into 
the abdomen and the abdominal wall closed. 

Donatp T. HAtt (Seattle, Wash.): I have en- 
joyed this paper, and I believe that no one can take 
issue with the authors after looking at their mortal- 
ity results. 

I have not analyzed the cases at the Children’s 
Hospital in Seattle, but to my knowledge we have 
lost about three of these babies in the last ten 
years, so I think we can perhaps at least approxi- 
mate the authors’ results. 

I would like to ask one question, and that is with 
regard to breast feeding. It has been my clinical 
impression, which I have not substantiated from 
a review of the records, that many of the children 
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in whom this condition develops are those who 
have been breast-fed for a period of two or three 
weeks and are then transferred to cow’s milk, or 
whichever feeding formula the pediatrician recom- 
mends. I am wondering if Dr. Pollock has correlated 
anything insofar as that particular factor is 
concerned? 

Just one or two other points: Again, as many of 
you know, I have been slightly sensitive about the 
unnecessary use of transfusions, and I am wonder- 
ing, in the authors’ cases, if there was really a 
necessity for giving transfusions to 17 per cent of 
these babies? I presume that there might have been 
years ago, but at the present time the pediatricians 
and the medical population at large are much more 
susceptible to early diagnosis, and we rarely see 
these babies now in the dehydrated semi-moribund 
state that we did even ten or twelve years ago. 

In regard to x-ray diagnosis, the so-called “string 
sign” and the delayed gastric emptying, I believe 
that the diagnosis clinically is usually quite ade- 
quate, without the necessity of resorting to the use 
of barium or lipiodol, whichever one prefers to use. 
Furthermore, we think it can be a rather misleading 
procedure, for we have seen several cases in which 
barium has traversed the pyloric obstruction very 
adequately and rapidly; yet with clinical symptoms 
persisting, operation revealed a very definite 
clinical pyloric tumor. 

Perforation of the duodenal mucosa, although 
not desired, is certainly far from being catastrophic, 
provided it is recognized. I think it is the lack of 
recognition of this particular factor that is all im- 
portant, as it is very readily taken care of by sim- 
ply suturing a small bit of omentum into the 
opening. We have had no complications as a result 
of this maneuver. 

F. (closing): Certainly Dr. 
Bell is entirely correct that this is a community 
effort, and it represents an enormous amount of 
hard work on the part of the pediatric staff and 
the anesthesia staff, in addition to the surgical staff. 

We do not wish to advocate this “shotgun” 
anesthesia. We are very well aware of the great 
advantages of ether anesthesia 
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In reply to Dr. Hall’s questions, in years gone 
by some of the men who were dealing with this 
disease used to have a battery of wet nurses all 
around the Children’s Hospital, and they were 
brought in to feed these babies during the imme- 
diate postoperative period. 

We have had no statistical analysis of the number 
of babies now being breast-fed, or those in whom 
symptoms developed when they were weaned. 

Almost all of the babies with pyloric stenosis 
admitted to our hospital have been weaned to an 
artificial formula by the time we see them. 

The British have enormous faith in breast feed- 
ing. They have enormous faith in local anesthesia. 
They use a much smaller volume of parenteral 
fluids preoperatively, and these are the three 
differences between their methods and ours. 

The other difference, which distresses them, is 
their mortality rate, which ranges from 5 to 10 per 
cent. 

We agree with Dr. Hall that we probably gave a 
higher percentage of transfusions than we should 
have. Why these babies are transfused is not always 
clear from the charts, and certainly the addition of 
foreign cells to babies of this age has a certain 
danger. 

With regard to whether x-rays have been used 
too often, we believe that the palpation of the 
tumor establishes the diagnosis, and x-rays are 
probably not necessary in most cases. 

In 2 per cent of our series x-rays were considered 
to be negative in patients subsequently shown to 
have pyloric stenosis. We are aware that all over 
the country there is increasing use of x-ray to make 
the diagnosis, and as this occurs a simultaneous 
decrease in the frequency of palpating the tumor 
has been reported. 

I should like to thank the two co-authors on this 
paper, Dr. William Norris and Dr. Earl Gordon, 
the surgical resident at Children’s Hospital. 

We should like also to express our gratitude to 
the other general surgeons on the staff of Children’s 
Hospital who have cooperated so much in this 
survey, and to all the pediatricians and other men 
on the staff who have cared for these children. 
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Enteric Reconstruction of the Esophagus 


in Children 


Ro.anp D. PINKHaM, M.D., Seattle, Washington 


yee of the esophagus preventing normal 
oral alimentation have challenged the im- 
agination and skill of the surgeon for many 
years. Recently valuable and fundamental con- 
tributions for the ultimate solution of this prob- 
lem have been advanced. At the present time 
a variety of procedures are available for the 
repair or substitution of part or all of the dis- 
eased esophagus. Still there remains consider- 
able confusion as to which procedure or com- 
bination of procedures merit preferential 
consideration. 

In benign esophageal lesions, the question of 
selecting the proper reconstructive procedures 
is of paramount importance. Clinical evaluation 
of early as well as late results is worthy of our 
critical attention. 

In general, caustic burns of the esophagus 
have responded well to modern supportive 
treatment and careful dilatations. Congenital 
anomalies of infants have yielded well to direct 
surgical attack, so that esophageal replacement 
is seldom indicated. 

It has been our policy to resort to esophageal 
replacement only when less radical methods of 
repair have failed or in situations in which nor- 
mal oral alimentation is otherwise impossible. 
The relative merit of a given procedure there- 
fore depends upon certain considerations. It is 
especially desirable to employ reconstructive 
methods which will permit normal nutrition, 
avoid serious cosmetic defects, and eliminate 
reflux ulceration and recurrent stricture forma- 
tion. The history of the development of esopha- 
goplasties has recently been reviewed ade- 
quately by Fry [1], Moroney [2], Oschner and 
Owens [3], Yudin [4], and others. Our experi- 
ence with certain of these procedures in chil- 
dren is the basis of this report. 

Esophageal replacements have been accom- 
plished successfully by utilizing stomach, 
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jejunum, colon and skin tubes to bridge the 
defects. Less successful have been the attempts 
to use plastic prostheses. The stomach has 
proved a satisfactory substitute for many cases 
particularly those in which the lower esophagus 
has been removed, and in a few cases in which a 
total or subtotal esophagectomy has been per- 
formed. There are, however, certain disadvan- 
tages in using the stomach for such purposes. 
In spite of all apparent precautions esophagitis 
and stenosis of the esophagogastric junction 
will occasionally occur. Respiratory function 
frequently will be reduced by the distended 
thoracic stomach. The danger of an insufficient 
blood supply to the fundus following extensive 
gastric mobilization leading to necrosis and dis- 
ruption of the esophageal anastomosis, must 
not be regarded lightly. The incidence of this 
usually fatal complication seems to be greater 
in children because of the relative smallness of 
structures which may strangulate or be de- 
prived of an adequate blood supply in the early 
postoperative swelling stage of healing. On 
occasion the stomach may not be available for 
extensive interpositioning because of existing 
disease or previous surgical alterations. 

In the past four years at the Children’s 
Orthopedic Hospital in Seattle, we have had 
occasion to reconstruct the esophagus in three 
infants. In each instance a different procedure 
was employed partly by design and partly 
because of extenuating circumstances. 

The first case to be presented is that of S. D., 
who at the age of seventeen months ingested 
lye but was not hospitalized until six weeks 
after the incident. When seen at this time she 
was unable to swallow solids and could swallow 
only limited amounts of liquids. A Stamm 
gastrostomy was performed shortly after ad- 
mission to the hospital. Dilatations commenced 
and these continued one to two times a week 
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both by mouth and retrograde through the 
gastrostomy. Despite frequent and apparently 
adequate dilatations, the esophagus became in- 
creasingly difficult to dilate. It was obvious 
after ten months that no improvement had 
taken place. The patient was unable to swallow 
soft foods and regurgitated most of her saliva. 
She was referred to the Thoracic Clinic for 
consideration of surgical treatment. The cervi- 
cal esophagus had responded well to dilatation 
but the entire thoracic esophagus was scarred 
and stenosed. It was decided that the thoracic 
esophagus should be resected and an esophago- 
gastrostomy performed after transplanting the 
stomach into the thorax. In October 1953, at 
the age of twenty-seven months, the child un- 
derwent a transthoracic esophagectomy with 
considerable difficulty due to the periesophageal 
scarring. The diaphragm was opened, the old 
gastrostomy was repaired, and the stomach 
mobilized along the greater and lesser curva- 
tures so that adequate length was obtained. 
The esophageal opening was closed and a new 
opening in the fundus fashioned and sutured to 
the proximal esophageal segment. The dia- 
phragm was sutured about the lower part of the 
stomach loosely after first performing a pyloro- 
myotomy. The chest was closed with suction 
drainage. The postoperative course during the 
first few days was moderately precarious. The 
patient started to improve on the third day and 
continued to gain strength over the next few 
days. On the sixth postoperative day jaundice 
developed; this progressed in intensity during 
the next forty-eight hours, and she became list- 
less and toxic. Her condition deteriorated and 
the next morning she was comatose. She died 
shortly thereafter on the eighth postoperative 
day. A thoracentesis prior to her death revealed 
foul smelling serosanguineous material presum- 
ably the result of an anastomotic breakdown. 
A postmortem examination disclosed that 
gangrene of the stomach with rupture was the 
primary cause of death. Only the lower one- 
third of the stomach was viable. The remaining 
fundic portion of the stomach was completely 
gangrenous above the level of the diaphrag- 
matic opening. The diaphragm did not seem to 
constrict the stomach, but there was evidently 
sufficient pressure or compression to produce 
ischemic necrosis above this level. This unfor- 
tunate set of circumstances made us reluctant 
to attempt a similar procedure again in infants 
requiring extensive gastric mobilization. 
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The jejunum has certain advantages as an 
esophageal substitute in that it is of proper 
size, and should assist deglutition by peristaltic 
action. Many authors, including Yudin [4], 
Roux [5], Herzen [6], Reinhoff [7], Robertson 
and Sargeant [8], Harrison [9], and Longmire 
[10], have reported notable success with jejunal 
transplants. Very often, however, the use of the 
jejunum is not possible because of inability to 
mobilize a sufficiently long segment with ade- 
quate blood supply to bridge the defect. Grad- 
ual interruption of jejunal blood supply by 
multiple stage procedures has been described 
by Shumacker and Battersby [11], and Harri- 
son [9]. Although successful on occasion, fail- 
ures have occurred because of thrombosis of 
collateral vessels and constricting adhesions. 

The most satisfactory location for jejunal 
transplants has been the subject of much dis- 
cussion. The subcutaneous antithoracic route 
is regarded by many as the safest, but cos- 
metically and functionally it leaves much to be 
desired. When placed substernally, as Robert- 
son and Sargeant [8] have advocated, there are 
many obvious advantages and few disadvan- 
tages. The posterior intrathoracic location has 
few advocates at the present time. The danger 
of vascular complication with extensive grafts 
in this location is a sobering deterrent. In addi- 
tion, the magnitude of surgery necessary to 
effect an intrathoracic replacement in infants 
should not be minimized. Certainly, when- 
ever possible a less formidable procedure is 
favored. 

The advisability of anastomosing the distal 
end of the isolated intestine to the stomach has 
been discussed by Yudin [4], and Leven and 
Varco [12]. In infants and children we agree 
with those who believe nutrition is more ade- 
quately maintained if the stomach is not by- 
passed. In adults the use of a Roux-Y has had 
a considerable following in the past. There is, 
however, renewed interest in maintaining nor- 
mal gastrointestinal continuity. With either 
procedure there is inherent danger of peptic 
ulceration. As Yudin [4] has suggested, one 
may be forced to convert one procedure into 
another if conditions so dictate. 

The second case I wish to present is that of 
N. V., a girl fourteen months of age when first 
seen in the Thoracic Clinic. She had been re- 
ferred to Children’s Orthopedic Hospital from 
Dornbecker Hospital in Portland, where she 
was originally treated for a tracheoesophageal 
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fistula. A repair of a type 3 fistula had been 
attempted on the first day of life, but was im- 
possible because of insufficient esophageal‘ 
length. Therefore, the proximal pouch was 
brought out the left side of the neck and the 
distal segment was tied off at the site of the 
tracheoesophageal fistula and a gastrostomy 
was performed. The tracheoesophageal fistula 
(to the distal segment) recurred so the distal 
esophagus was transected at the cardia through 
a left upper abdominal approach, and both 
ends were closed separately. The mother had 
been faithful about giving routine gastrostomy 
feedings, for the child was in an excellent state 
of nutrition, but it was apparent to us that 
because of the discharge and mnnrencion of the 
neck opening and the need for constant! atten- 
tion to the gastrostomy feedings, the child was 
being rejected by the parents. 

In Thoracic Clinic it was decided to proceed 
with a substernal jejunal replacement leaving 
the blind segment of esophagus in situ for the 
time being. This was accomplished in two 
stages. The first stage was carried out on 
May 9, 1955, when the child was two years of 
age. 

The abdomen was opened and a limb of 
jejunum was isolated from the bowel using the 
technic of Yudin [4]. The proximal limb was 
brought out the neck after tunneling under the 
sternum. The jejunal graft with its blood supply 
was passed behind the colon and stomach 
through the gastrohepatic ligament and then 
up to the neck substernally in an isoparastaltic 
manner. The distal end of the graft was anasto- 
mosed to the fundus of the stomach near the 
cardia. The jejunum was re-anastomosed and 
the abdomen closed. At the termination of the 
operation the color of the protruding segment 
of jejunum in the neck was satisfactory, but 
forty-eight hours later it was black and gangre- 
nous. The abdomen was opened and the jejunal 
segment was withdrawn for inspection. The 
distal end only was involved so after careful 
manipulation additional length was obtained 
and the segment was replaced as before. One 
month later the second stage was carried out 
and the esophagus and jejunum were freed and 
a direct end to end anastomosis established. 

The child has done well since oral alimenta- 
tion has been achieved. On only one occasion 
has there been any regurgitation and this was 
of undigested food. The present result should 
be classified as functionally satisfactory. 


The disadvantage of using jejunal grafts is 
that frequently it is extremely difficult or im- 
possible to preserve a functioning segment of 
bowel. Mes [13] has stated that in his opinion 
more patient undergoing jejunal transplants 
perish than survive. Yudin [4] stated, in his 
often quoted article, that the total jejunal 
plasties can be very difficult, very tricky or 
absolutely impossible. In cases in which the 
jejunum was not suitable for reconstruction it 
was logical that the colon should be considered. 
During the past twenty to thirty years many 
authors have suggested its use. Some have ad- 
vocated the right colon while others have used 
the transverse and descending colon. It seemed 
to us that the right colon would lend itself 
more readily for transplanting than any other 
particular segment and that the blood supply 
is constant and of good quality. The mesentery 
of the colon is thin and does not cause plication 
as is so characteristic of the small bowel. The 
importance of these facts is realized when the 
colon is mobilized, for each centimeter of colon 
freed is readily available for substitution. There 
is occasionally some variation of the blood sup- 
ply to the right half of the colon, but it would 
be rare indeed to find a segment with adequate 
vascularity that could not be mobilized. If 
there was any question of an inadequate blood 
supply from the midcolic artery, the right colic 
artery could be ligated in continuity two to 
three weeks prior to mobilization and trans- 
plantation of the right colon. 

Our third patient, S. M., was first seen at the 
Children’s Orthopedic Hospital in October 1952 
at the age of two years. Six weeks prior to ad- 
mission he had ingested nitric acid, had received 
emergency treatment at another hospital and 
was discharged. Five weeks later it was appar- 
ent the child was having progressive difficulty 
in swallowing. At this time he was unable to 
take even liquids by mouth, and therefore he 
was referred to Children’s Orthopedic Hospital 
for care. Shortly after admission a Janeway 
gastrostomy was performed and dilatations 
were begun. Twenty-four hours after the first 
dilatation the patient became febrile and signs 
of mediastinitis developed. The area was 
drained through a posterior mediastinotomy. 
Dilatations were re-established at weekly and 
bi-weekly intervals for the next three months. 
Reperforation of the esophagus in the lower 
cervical region occurred which was drained by 
a combined cervical and anterior mediastinal 
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approach. For the next two years regular 
weekly dilatations took place without marked 
improvement. The area of severest stenosis was 
in the lower cervical and upper mediastinal 
segments at the site of instrumental perfora- 
tion. His nutrition was adequately maintained 
by gastrostomy feedings, but he was never able 
to take more than clear liquids by mouth. At 
times he was unable to swallow his saliva. He 
was presented to Thoracic Clinic for surgical 
consideration. After additional dilatations on 
the thoracic service, which were of no avail, it 
was decided to proceed with substernal jejunal 
transplant, using a procedure similar to the one 
employed in the second case. 

There was abdominal exploration of the 
child and a segment of jejunum was mobilized. 
In the attempt to achieve sufficient length to 
span the entire esophagus the blood supply was 
impaired, and we were forced to resect the 
isolated jejunal segment. It then occurred to 
us that the right colon might serve as an 
esophageal substitute. Since the condition of 
the child was not too satisfactory at this time 
we decided to ligate the right colic artery in 
continuity and close the abdomen. Two weeks 
later the abdomen was re-entered after careful 
bowel preparation and the right colon was 
freed to the midtransverse colon. Caution was 
taken so that the midcolic artery was not in- 
jured. The ileum was then transected at the 
cecum and anastomosed to the distal transverse 
colon. The cecal end of the right colon was 
brought out through the neck after transplant- 
ing it substernally. The distal end of the colon 
graft was anastomosed to the upper part of the 
stomach. Three weeks later, after a rather 
uneventful convalescence, the esophagus was 
freed in the neck and transected. The distal 
strictured end was closed over and replaced. 
The proximal end was anastomosed to the 
colon behind the left sternocleidomastoid mus- 
cle. The colon was still quite edematous and 
bulky at this time, and, unfortunately, a stric- 
ture occurred at this site. A re-anastomosis was 
performed three and one-half months later 
when the colon had returned to normal size. 
The gastrostomy tube was removed and the 
opening closed spontaneously. At the present 
time the child has a well functioning alimentary 
tract. Eventually the distal esophageal segment 
may have to be removed, but there is no ur- 
gency. The child is eating normally for the 
first time in four years. 
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COMMENTS 


Perhaps in time we will become more aggres- 
sive in dealing with such lesions, but so far we 
have been slow to advocate radical replacement 
if dilatations offer any chance of success. In 
children it would seem the right colon has 
certain advantages. From a technical point of 
view it Is easier, quicker and, we believe, safer 
than jejunal transplants. Long term results 
may prove us to be in error, but to date we are 
extremely pleased with our results. We would 
strongly recommend that the procedure em- 
ployed be done in two stages. In the case of 
colonic transplants it would seem well to wait 
several months before performing the cervical 
anastomosis. 

Several problems remain unanswered. We are 
undecided regarding the desirability of whether 
or not to bypass the stomach. We have chosen 
to maintain normal gastrointestinal continuity 
in these infants. Their nutrition remains satis- 
factory. It would appear that there is no fool- 
proof solution either to the problem of nutrition 
or recurrent peptic ulcerations. Our attempt to 
place the jejunum or colon as high in the stom- 
ach as possible will, we hope, reduce the in- 
cidence of regurgitant ulceration. 

Theoretically it would seem desirable to 
excise the diseased or strictured esophagus. 
Practically, this has not proved necessary. So 
far a mucocele has not developed in either case; 
this parallels the experience of others. Cer- 
tainly, we are mindful of this possibility, par- 
ticularly in the second case. At this time surgi- 
cal indications in the treatment of caustic 
strictures as well as congenital anomalies re- 
quiring reconstruction remain incompletely 
defined. This situation will continue until 
technics of esophageal reconstruction have 
demonstrated their reliability on a long term 
basis. Not until adequate follow-up observa- 
tion has been made can we decide which of the 
many available procedures is superior. If a 
definite goal is realized perhaps earlier esophag- 
eal substitution will be justifiable and many a 
child will be spared the physical and psychic 
trauma of repeated esophageal dilatations. 
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DISCUSSION 


Ross RosBertson (Vancouver, B. C., Canada): 
Reconstruction of the esophagus is a problem that 
has absorbed me for several years, so that I was 
pleased when Dr. Pinkham asked me to discuss 
his paper. 

It has been an excellent and thoughtful presenta- 
tion, and stimulates me to renewed efforts to assist 
these unfortunate children. The indications for 
reconstruction of the esophagus might well be 
extended and a more aggressive attitude adopted 
when one considers the trauma and complications 
of repeated dilatations. It also seems likely that 
more babies with tracheoesophageal fistula will be 
saved, as in Dr. Pinkham’s case, by deferring re- 
construction of the esophagus rather than attempt- 
ing an insecure anastomosis under excess tension. 

The anterior mediastinum is the best location for 
the reconstructed esophagus. It is remarkably easy 
to make the tunnel in this location, dissecting in 
normal tissue rather than in the posterior medias- 
tinum scarred by previous inflammation. With rea- 
sonable care the tube of intestine can be threaded 
into the neck without damaging its blood supply. 


There is very little shock to the procedure and even 
small children stand it well. 

Jejunum versus colon: It is true that in prepara- 
tion of the tube of jejunum the blood supply may 
be found precarious and even insufficient in a few 
cases. On the other hand, the jejunum forms an ex- 
cellent end-to-end anastomosis with the esophagus 
and, if isoperistaltic, functions most satisfactorily. 

As Dr. Pinkham has stated, the jejunum is 
curved by its shorter vascular arcade and so tends 
to be redundant in the anterior mediastinum. This 
does not appear to distress the patient except for 
occasional audible peristalsis on swallowing. 

Delaying the anastomosis in the neck is advisable 
if the viability of the transplant is doubtful. It is 
risky to postpone exteriorization of the upper seg- 
ment of esophagus unless the child has learned to 
tolerate an excess of saliva in the mouth, as in 
Dr. Pinkham’s third patient. 

I have not tried using a tube of colon, but follow- 
ing this presentation I will be prepared for the 
opportunity. Dr. Robert Mustard of Toronto has 
used colon for reconstruction of the esophagus in 
adults. Because of its greater bulk he has preferred 
to split the sternum so that the tube of colon can 
be laid in the tunnel without endangering its blood 
supply. 

The advisability of anastomosing the jejunum 
to the stomach is questionable because of the risk 
of peptic ulceration and stricture. It might be well 
to defer such an anastomosis until it becomes neces- 
sary to improve nutrition. 

Removal of the residual thoracic esophagus has 
been unnecessary, the mucosa having been 
destroyed. 

Since few of us have many of these problems to 
wrestle with, it will be a few years before the best 
solution is found. Dr. Betts of India may come up 
with the answer for us. He has an abundance of 
material and has already reported on several short 
term successes using jejunum in the anterior 
mediastinum. 

In the meantime, jit is wise when planning an 
esophageal reconstfuction to prepare to use either 
jejunum or colon as determined by the vascular 
arcade. 

Finally, Dr. Pinkham is to be congratulated on 
his excellent presentation and encouraging results. 

ArTHUR J. Hunnicutr (Oakland, Calif.): The 
next time you perform a colectomy I believe that 
you will verify these findings: If you will expose 
the ileocolic vessels at their origin, the middle colic 
artery and vein, and the sigmoid artery and vein, 
you can clamp off any two of those and the blood 
supply will be intact to the colon for almost the 
entire distance from the cecum around to the 
sigmoid. 

In turn, you can cut or clamp the left and right, 
or both left and right colic arteries and still not 
interfere with the blood supply. 
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In 1951 Dr. Samson and I had a case of lye 
stricture in an adult. We mobilized the colon from 
the cecum to the sigmoid. The only blood supply was 
from the middle colic artery. The cecum was anas- 
tomosed with ease, by Dr. Samson, to the esopha- 
gus above the arch of the aorta. The descending 
colon was put into the stomach. 

The length of the ileocolic artery to the cecum, 
or the length of the middle colic artery to the 
transverse colon, will average about 6 inches. 

The distance from that point to the esophageal 
hiatus will average 4 inches. Sometimes it will be 
5 inches. 

If you use only the middle colic artery for the 
blood supply, you can count on a viable right colon 
down to, but not always including, the cecum, and 
on a viable left colon down to the sigmoid. 

Now, the length that you can pull up the intes- 
tine (the intestine itself is long enough to go above 
the neck) will depend entirely on the blood supply. 
The middle colic artery or the ileocolic artery will 
reach to the esophageal hiatus. From there on you 
have to depend on the arcs in the mesentery. 

I think Dr. Pattison was one of the first to draw 
our attention to the fact that if you use the colon 
in this manner it makes no difference whether it is 
isoperistaltic or retroperistaltic. 

Regarding the esophagointestinal anastomosis: 
In my last fifteen consecutive cases I have been 
using, rather than the usual two- or three-layer 
end-to-end anastomosis, the method of turning 
the esophageal mucosa back up on the esophageal 
wall as a cuff for about 1 cm. I put four stay sutures 
to hold it there, one in each quadrant; I then use 
these same sutures to bring the intestinal segment 
over the cuff. Thus the esophagus is telescoped 
within the lumen of the bowel. 

Between each of these four stay sutures three 
to five additional sutures are required, so that the 
total anastomosis is made up of twenty-two, some- 
times twenty-four interrupted sutures of No. 0000 
silk. 

With the esophagus telescoped within the lumen 
of the anastomosed bowel, the swallowed foodstuff 
cannot hit the line of anastomosis and the circum- 
ferential scar is not within the lumen. 

In these I have not hesitated to pass a tube 
down a few days after surgery, which most cer- 
tainly I would not have done in an end-to-end 
anastomosis. 

I think Dr. Pinkham’s presentation has been 
very interesting. What segment of bowel, small 
bowel or large, will be best for esophageal replace- 
ment I do not know. The colon is easier to mobilize. 
The jejunum is cleaner and more readily available. 

Joun F. Hiccinson (Portland, Ore.): I had not 
previously been aware of what might occasionally 
happen in strictures of the esophagus until last 
year, and I would like to discuss such a case with 
the type of reconstruction. 
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The patient was thirty-nine years old when I saw 
him last year. At the age of two and a half years he 
had swallowed lye and a stricture developed. He 
was started on the usual program of dilatations, 
perforations, drainages, and so forth. 

Last year, early in the summer, a new type of 
dysphagia developed (he had also acquired a dia- 
phragmatic hernia by shortening of the esophagus). 
Esophagoscopic biopsy showed that carcinoma had 
developed at the top of the esophagus. 

A one-stage total esophagectomy was performed; 
and because it had to be total, I decided not to use 
the stomach, which had been our previous method 
of restoring continuity in esophageal resections. 
We therefore used the colon retrosternally. It was 
necessary to remove the right lobe of the thyroid 
to get it around, which is apparently not always 
necessary. 

Both the preceding discussers and the essayists 
stated what fitted in with my previous under- 
standing, namely, that removal of these strictured 
organs would not be necessary. However, at patho- 
logic examination in my case the esophagus was a 
total mass of carcinoma from top to bottom, so 
that perhaps thought should be given in treating 
these children to what might eventually happen to 
some of these strictured esophagi. 

P. Loncmire (Los Angeles, Calif.): I 
would like to thank Dr. Pinkham for a most inter- 
esting presentation. 

In 1951, before this Society, we reported on two 
children upon whom esophageal reconstruction had 
been performed by antithoracic jejunal transplants. 
I have not heard recently of one of these cases, but 
I do hear from the other child at rather frequent 
intervals. He is now eleven years old and has de- 
veloped and is progressing quite satisfactorily. He 
has an antithoracic reconstruction and there is 
considerable deformity over the anterior thorax. 
As a matter of fact, this child takes great delight 
in swallowing air when he is swimming and then 
floating around with this “inner tube” under the 
skin of his chest. His mother states very emphati- 
cally that the deformity has not influenced his 
personality development in any way. 

In these two cases we learned quite definitely 
that in infancy it is essential that the lower end of 
the esophagus be anastomosed to the stomach. 

When the stomach is bypassed in adult patients, 
they seem to get along quite well without food 
going through the stomach. However, both these 
infants lost weight and went downhill despite an 
adequate calorie intake until the jejunal limb was 
placed into the stomach. 

If there is any place for the antithoracic type of 
reconstruction, it is in the congenital esophageal 
anomaly. 

I am quite certain that it is hazardous to put the 
stomach or a coiled jejunal limb into the chest of a 
newborn child. I think one may exteriorize the 


‘ 
. 
a 


Pinkham 


upper end of the esophagus and wait until the child 
is a year and a half or two years old and then use 
the substernal approach. 

If it is desirable to complete the procedure before 
that time, however, it is probably necessary to put 
the jejunal limb outside the chest. 

In our second case the entire procedure was com- 
pleted by the time the child was six weeks of age. 
I think this has definite advantages. 

Pau. C. Samson (Oakland, Calif.): I, too, have 
enjoyed Dr. Pinkham’s presentation very much. 

I would like to emphasize one point, if I may, and 
ask whether our experience is unique or whether 
others, particularly Dr. Pinkham, have had it. 

Our experience was with two cases of lower 
esophageal stricture which were repaired by means 
of the ordinary pull-through of the stomach and 
resection of the stricture. 

However, we have found in one of these children, 
as we have in several adults, that the patient con- 
tinued to have symptoms of regurgitation and 
continued to have what seemed to be an enlarged 
stomach. 

The end result of observation in one of these 
children and in several adults was that in many 
cases of esophageal resection we get a pyloric ob- 
struction from what looks to be hyperplastic 
muscle and pyloric stenosis. In one of these chil- 
dren there was continued anemia because of gastric 
obstruction and distention with gastric bleeding, 
and eventually a pyloroplasty was performed. 

This has impressed us so much that now in any 
case in which esophageal resection is performed 
(when necessarily you must perform a vagotomy) 
we have gone ahead and performed some type of 
pyloroplasty as a concomitant part of the opera- 
tion. Perhaps that is one reason why we have recur- 
rent esophageal regurgitations in some of these 
cases due to unrecognized gastric obstruction. 


Rotanp D. Pinkuam (closing): I wish to thank 
the discussers. 

I feel a little humble in reviewing these cases. 
Part of the point of presenting them was to 
gain additional information from the experi- 
ence of others. This might be considered an 
additional reason for presenting papers at this 
meeting, aside from the indications Dr. Herrman 
mentioned. 

The details of these procedures were included in 
the paper, but time did not permit a complete 
description. I am sorry that this was not possible, 
particularly in the third case, because it repre- 
sented a series of interesting problems. 

Regarding the telescoping of the esophagus, I 
remember years ago Dr. Eloesser advocated essen- 
tially that, and it is interesting to see it employed 
again. I have not tried it and would hesitate to do 
so for fear of creating a stricture. 

As far as the remaining segment of esophagus 
(defunctionated) is concerned, there are two factors 
to be considered: (1) it should be done only in 
benign disease unless one is performing only a 
palliative procedure, and (2) removal should be 
carried out at a later date if indicated. 

I think one reason we have had no trouble with 
peristaltic action in these two cases is that no 
vagotomy was performed. Our results in resection 
of the lower esophagus have been similar to Doctor 
Samson’s. We were primarily interested in children 
in this report. I do not think there is any great 
difference between adults and children except, as 
Doctor Longmire brought out, the great need is 
for early nutritional care in infants. 

The results of our two living cases are equally 
good. I would hesitate to say that the functional 
result of the large bowel substitution was better 
than the small bowel substitution. Certainly, tech- 
nically it was easier to perform. 
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A Review of 155 Gastric Resections in 
Private Practice from 1946 to 1956 


Davip METHENY, M.D. AND VERNON QO. LUNDMARK, M.D., Seattle, Washington 


the past ten years, from 1946 to 
1956, we have performed 155 gastric re- 
sections in our private practice. (Table 1.) 
There have been four operative deaths. Three 
deaths occurred after total gastric resections 
for carcinoma and in part were due to technical 


years, six years and ten years after surgery. 
Four of these survivors were thought to have 
had benign ulcer and so were early cases. 
(Table 11.) Even though the possibility of cur- 
ing early cancer of the stomach is given as a 
major reason for operating on so-called benign 


TABLE Il 
TYPE OF CASE 


TABLE I 
A. Data on 155 Resections 
1946-1951 1952-1956 
Resection for carcinoma (19) | 11 8 (4 survivals; 
6 mo.—10o yr.) 

Resection for benign ulcer 

23 
Postoperative complications | 26 (13 patients) | 10 (4 patients) 
Postoperative deaths....... 3 (1 benign) I 


B. Recurrences of Ulcer (7) 


p d Duodenal! | Gastric Marginal | Reopera- 
Bt Ulcer Ulcer Ulcer tion 
Billroth u..... 2 ae I I 
3 I 2 


errors, as anastomotic leaks developed. The 
fourth death occurred after a subtotal resec- 
tion in a woman with known cardiac disease, 
who had massive hemorrhage in a gastric ulcer. 
She was unconscious when first seen, but with 
adequate blood replacement she survived eight 
days. What we did not know at the time was 
that she had been on a 400 to 600 calorie diet 
for four months. Death was due to peritonitis. 
Postmortem examination revealed a leak at 
almost every suture. In all, there were 136 cases 
of peptic ulcer and the indications in this series 
are the recognized complications of benign 
ulcer. There were nineteen cases of cancer of 
the stomach; of these, five patients are living 
and well six months, four years, five and a half 


. | | Total 
Disease [1946-195 1/1952-1956] 19.56 
| | 
Duodenal ulcer... ... 44 84 
Gastric ulcer... .!... 25 19 44 
Duodenal and gastric | 
2 2 4 
Marginal ulcer...... . 4 4 
Total benign....... 71 | 65 136 
155 


ulcers, we think that adequate surgery is the 
best treatment for benign ulcer as well, so we 
have been a little more liberal in our indications 
on operating upon benign gastric ulcer. Many 
of these cases are in the older age group and 
they constitute our best surgical results. 


COMPLICATIONS 


We had twenty-seven significant complica- 
tions in thirteen cases in the series from 1946 to 
1951 when the Billroth 11 operation predomi- 
nated; we had ten postoperative complications 
in five cases in the series from 1952 to 1956, 
during which time the Billroth 1 operation was 
the predominant technical procedure. Table 111 
shows the complications as they occurred in 
the entire series for these two periods. It will be 
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noted that in the second series the greater 
number of complications occurred in the Bill- 
roth 11 procedures in both series. The change to 
the Billroth 1 procedure was initiated to a large 
extent by our dissatisfaction with the immedi- 
ate postoperative complications that we had 


TABLE III 
POSTOPERATIVE COMPLICATIONS IN 155 CONSECUTIVE 
GASTRIC RESECTIONS FOR BENIGN ULCER AND 
CARCINOMA 


1946-1951 1952-1956 


Atelectasis and pneumonitis. . 
Pulmonary infarct 


Phlebitis 


Pancreatitis, acute 

Pancreatic edema 

Pancreatic fistula 

Subphrenic abscess.......... 

Subhepatic abscess 

Anastomotic leak 

Wound infection 

Stomal obstruction 

Postoperative bleeding 

Subdural hematoma. . 

Ruptured diverticulum of | 
colon (peritonitis) 

Massive hemorrhage and 
psychosis 

Proctitis, antibiotic 

Intestinal obstruction, high. . 


Total..................| 26 (13 patients) | 10 (5 patients) 


* Billroth 1 procedure. 
Billroth 1 procedure. 


encountered and the technical hazards that are 
inherent in the Billroth 1 procedure, namely, 
the hazard of the duodenal stump, proximal 
loop stasis and kinking of the anastomosis or 
efferent limb. In view of our experience with 
the Billroth 11 group, we began a second series 
in which we used the Billroth 1 operation 
wherever feasible. All our patients with cancer 
and 124 of the 136 patients with peptic ulcer 
have been followed up to within the last six 
months. Table 1v shows the breakdown as to 
the type of surgery performed in the two series. 
In the first five years there were seven Billroth 1 
and seventy Billroth 11 operations and five total 
gastrectomies for carcinoma. In the last series 
forty-nine Billroth 1 and twenty-three Billroth 
II operations and one total gastrectomy for car- 
cinoma are shown. It will be noted that a cer- 
tain small group of Billroth 1 and Billroth 1 
operations were performed for carcinoma and 
they are included in the aforementioned series. 
All in all, these account for 155 consecutive 
gastrectomies performed for benign and malig- 
nant disease. 


In the first five years, as well as we can esti- 
mate, the average blood loss during surgery 
was 460 cc. and the average postoperative 
hospital stay was 12.8 days. In the second 
series the average blood loss (measured) was 
430 cc. and postoperative stay was 7.4 days. In 


TABLE Iv 
TYPE OF PROCEDURE 


Total 


Procedure 


1946-195 1|1952-1956 


Billroth 

Total gastrectomy for 
carcinoma 


3 


| 
| 
| 
| 


the second series not only are there fewer com- 
plications but also they were much less serious. 
We think this is related to the increased use of 
the Billroth 1 type of operation. It is significant, 
too, that in the second series the most serious 
complications were in the Billroth 1 procedure. 


TABLE v 
BLOOD REPLACEMENT AND LOSS IN GASTRECTOMIES 
(Average, All Cases) 


Data Blood (cc.) 


Blood preoperatively 

Blood during surgery and postop- 
eratively 

Blood loss, Billroth 1 and 11 450 

Mean loss, Billroth 1 (last 20 


1,080 | 1,730 used or 
650 | replaced 


In the last twenty Billroth 1 cases the mean 
blood loss was 360 cc. measured. In the matter 
of preparation of these patients we have used 
1,080 cc. of blood on the average per case pre- 
operatively; during surgery and the postopera- 
tive period we have used 650 cc. or a total (use 
and replacement) of 1,730 cc. In both proce- 
dures the average blood loss has been about 
440 cc., as previously noted. (Table v.) 

We think the improved results ‘n our second 
series are due to several factors. First, the 
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TABLE VI 
1946-1951 GROUP 
| 
| 
: | Operative | Since| Lost to | | 
: 
Disease Deaths | Died | Follow-up | Success | Improved | Failure 
Gastric ulcer (25). 2 5 | | 3 
Duodenal and gastric ulcer (2)................... - 1 | I 
| 
| 
ed | | 7 | | 
| 
TABLE VII 
1952-1956 GROUP* 
| | 
' | Operative | Si L | = 
Disease | aoa Died fliownp Success | Improved | Failure 
Duodenal and gastric ulcer (2)................. | I | 4 | 
3 | 5 livingt | | 


* There were no marginal ulcers in this group. 


+ Patients living 6 mo., 4 yr., 544 yr., 6 yr. and to yr. 


Billroth 1 operation is confined to the upper 
abdominal compartment and is technically 
easier and faster. Second, the use of Banzet 
clamps we believe does for gastric surgery what 
the Pott’s clamp has done for arterial surgery. 
It gives mechanical and hydrostatic control of 
the stomach easily and without crushing injury. 
It allows for adequate high resection and open 
abuting anastomosis without inversion and 
stenosis. It has completely prevented the stomal 
problem in our second series of cases. We have 
had no postoperative bleeding. Third, we have 
learned to better prevent homeostatic impair- 
ments; our preoperative blood volumes are 
better adjusted, and it is our belief that opera- 
tive blood loss is better replaced cubic centi- 
meter for cubic centimeter as it is lost. Last but 
not least, postoperative gastric suction has 
been used less and less. In the last series we 
have used it only two times, once in an elderly 
man in whom pancreatitis and jejunal obstruc- 
tion developed postoperatively, and once in an 
elderly man in whom a ruptured diverticulum 


of the sigmoid and peritonitis developed on 
the fourth postoperative day. Therefore the 
electrolyte problem has hardly existed. As a 
result, there were no significant complications 
from nasal tubes, and patients slept better and 
required less sedation. Postoperatively we have 
attempted to approximate intravenously the 
normal fluid and electrolyte loss that these 
patients will average until peristaltic activity 
commences. We average 2,000 cc. of 5 per cent 
glucose with 28 mEq. KCl, and 500 cc. of 
Darrow’s solution in twenty-four hours. This 
gives 60 mEq. of sodium and about 45 mEq. of 
potassium. Fluids by mouth are not given until 
flatus is passed by rectum spontaneously. Then 
liquids without carbohydrate are given I ounce 
hourly and increased as tolerated. This usu- 
ally starts forty-eight to seventy-two hours 
postoperatively. 

Should retching or vomiting occur after sur- 
gery, it is a dramatic event. The treatment is 
not so much gastric suction as diagnosis. In our 
experience these cases have been due to such 
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TABLE VIII 


| 
| 


Type of Ulcer | 


Treated | 
} 


Operation 


| 
| Type of | 
| Recurrence 


Treatment after 
Recurrence 


Duodenal 
Marginal 


Duodenal 
Duodenal 
Duodenal 


Billroth 11 
Billroth 1 


Duodenal Billroth 1 


vi, M. B. # Gastric and | Billroth 1 


neurofibroma | 


Billroth 1 — Billroth 1 and gallbladder | Stomal 
Gastroenterostomy — Billroth u 


Billroth 1 — Billroth 1 


Medical; good response 

Massive hemorrhage, 
death (psychosis) 

Stoma Medical; good response 

Duodenal | Medical; good response 

Duodenal | Good result (3 recurrences 

Medical; slow healing, 
multiple allergies 

Medical; good response 


Stomal 


Duodenal 


Duodenal 


minor causes as morphine sensitivity or some- 
thing not related to the stomach. We had 
vomiting from a localized peritonitis of a rup- 
tured sigmoid diverticulum, a subdural hema- 
toma and acute pancreatitis, to note the three 
major complications of our last seventy-three 
cases. 

A finding that seemed interesting to us was 
the significant number of our patients with 
peptic ulcer who also had gallbladder disease 
of such magnitude as to require gallbladder 
surgery either before, during or after gastric 
resection. We have twenty-six such cases in 
our series, or approximately one case in six. In 
our most recent case stones developed two 
years after gastric resection. Her gallbladder 
was completely free of stones at that time. 
Quite a few of our cases of postoperative dis- 
comfort have resulted from gallstones which 
developed after gastric resection. 


RESULTS 


All cases in which postoperative ulcers de- 
veloped demonstrable by x-ray were considered 
failures no matter how slight the symptoms 
might be. In the improved group were those 
patients who had definitely derived benefit and 
were working full time but occasionally had 
some symptoms referable to their digestion. 
Those patients placed in a satisfactory or excel- 
lent category were those having no digestive 
symptoms and who had regained their normal 
preoperative weight or better. Tables v1 and 
vil show the breakdown of our two series. In 
the first series, which were predominantly 
Billroth 11 procedures, we had three failures in 
Billroth 11 procedures. Of the remainder of the 


fifty-eight cases, thirty-seven were considered 
excellent and eighteen were considered im- 
proved. In the second series there were four 
failures, forty were deemed successful and 
fifteen were improved. In our cases of gastric 
ulcer (thirty-four cases followed up) there were 
no failures in the first series and one failure in 
the second series in a Billroth 1 procedure. This 
man had a superficial ulceration that healed 
rapidly with medical management. He was a 
person who devised his own postoperative rules 
which were quite bizarre. 

Our experience with the duodenal ulcers 
shows the problem is a bit more complex. There 
were three recurrent duodenal ulcers in the 
second series, all in Billroth 1 operations. There 
were two recurrences of duodenal ulcer and one 
of marginal ulcer in the nmrst series, all in Bill- 
roth 11 operations. The stomal recurrence was 
a second recurrence following a Billroth u 
procedure in a patient with acromegaly who 
eventually died in a mental institution with 
recurrent stomal ulcer and massive hemorrhage. 


Recurrences in Benign Ulcer 


Table vit shows the breakdown of the cases 
of recurrent ulcer. One recurrence was in a 
fifty year old secretary who had considerable 
postoperative distress and x-rays eventually 
showed a duodenal ulcer. She had undergone a 
Billroth 1 procedure. Her response to medical 
management was sluggish. Case 1 is the only 
other real problem we had in this group. The 
remainder have healed rapidly with conserva- 
tive medical management. X-rays have shown 
shallow ulcerations. We are of the opinion that 
no definite conclusions can be drawn in our 
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Billroth 1 group with duodenal ulcers for 
another five to ten years. The recurrences may 
be even higher than we expect. It will be noted 
that three revisional operations were performed 
for the recurrences. In Case 1 secondary resec- 
tion was performed with removal of the gall- 
bladder for stone with a stomal recurrence. The 
second case was the patient with acromegaly 
who underwent gastroenterostomy elsewhere 
and a revision to a Billroth 11 operation. Subse- 
quent stomal ulceration resulted in massive 
hemorrhage and death while the patient was 
in a mental hospital. The third revision oc- 
curred in a woman who underwent a Billroth 1 
operation. A duodenal ulcer developed and the 
procedure was subsequently revised to a Bill- 
roth 11 because we believed there had been 
excessive tension on the original gastroduo- 
denal segment. Although we have come to no 
definite conclusions in the Billroth 1 group, this 
much may be said however, for our cases: If 
patients have trouble postoperatively, it is not 
from stomal edema, proximal loop stasis, loop 
kinking, duodenal stump leak or postoperative 
bleeding; it is usually related to recurrent ul- 
ceration and usually responds well to medical 
management. Two of the three revisions are 
now in the successful category. We have not 
supplemented any of our cases with vagotomy 
to date. 


POSTOPERATIVE CARE 


Postoperative distress, and fullness after 
meals, was rather common occurring in the early 
postoperative months. It usually improved with 
time, usually within six months. When it per- 
sisted, it was never severe enough to cause 
economic crippling. Our improved group occa- 
sionally had some symptoms suggesting hypo- 
glycemic manifestations, but with proper in- 
struction these have practically disappeared. 
Postoperative distress has come from other 
diseases such as gallstones, as mentioned before, 
and one case of cancer of the pancreas. In one 
case acute pancreatitis developed four years 
after gastric resection. One patient had a sub- 
dural hematoma resulting from a head injury 
sustained when he fainted from blood loss prior 
to resection. Postprandial distress or “‘dump- 
ing’’ seemed, in our cases, directly related to 
the amount of stomach removed and the ten- 
sion on the new gastroduodenal or gastro- 
jejunal segment. We believe that in some of our 
early cases there was some tension on the re- 
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constructed segment, especially in Cases v and 
VI in our recurrences, which was probably due 
to technical error. Since that time a revision of 
our technic has improved this problem, we 
believe. Much of this distress, minor as it has 
been, departs with time. 

We give the following instructions to our 
patients: 

1. Take small, frequent feedings, preferably 
six, until the upper gastrointestinal tract has 
become accustomed to the new situation. 

2. Excessive fatty foods and sweets in the 
form of syrups, candies, etc., should be re- 
stricted. Many people cannot take whole milk 
for variable periods of time after gastric 
resection. 

3. Liquid should be eliminated from meals 
and should best be taken between feedings. 

4. Ice cold drinks in large amounts should 
be avoided. 


5. Tobacco and alcohol are discouraged. 


TECHNIC 


The technic we employ today in the majority 
of our gastric resections will be illustrated in 
Figures 1 to 3. The abdomen is entered through 
a generous midline incision. After careful ex- 
ploration the greater curvature is freed up, 
ligating the gastroepiploic vessels and removing 
the omentum to the first vasa brevia vessels 
proximally and to the pyloric ring distally. The 
lesser curvature is freed up in a similar manner, 
doubly ligating the left gastric vessels near the 
take-off at the splenic artery. The duodenum 
is freed up laterally by blunt and sharp dissec- 
tion, and the first and second part of the duo- 
denum is reflected medially by the Kocher 
maneuver so that the inferior vena cava is 
exposed in the process. This may be easily 
done in the gastric ulcer and occasionally in 
carcinoma of the stomach; but in some duo- 
denal ulcers, especially where scarring and 
foreshortening are present, or where a low- 
lying ulcer penetrating the pancreas is present, 
it may be extremely difficult. The mobilization 
can be simple or extremely difficult. We make a 
practice of not freeing much over 2 plus cm. 
below the pyloric ring on the posterior and 
superior surfaces of the first part of the duo- 
denum, so as not to impair the blood supply to 
the duodenum and otherwise injure the acces- 
sory pancreatic duct. (Fig. 1.) At this point no 
comprising steps have been taken. If enough 
mobility is obtained and a _ gastroduodenal 
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FIG. 1. 


anastomosis is elected, the Banzet clamp is 
applied well above the elected site of proximal 
section, as shown in Figure 2. The seromuscular 
layers are incised down to the mucosa on both 
anterior and posterior surfaces of the stomach 
and at the pyloric ring or just below the duo- 
denal ulcer. If an additional 1 to 2 cm. is needed 
for better mobility of the segment, a short 
tunnel is created on the greater curvature side 
of the stomach. In the Billroth 1 operation 
this is not necessary. The mucosa is sectioned 
at the duodenum, and the duodenal secretions 
are suctioned off and a dry sponge is inserted 
into the lumen to prevent spillage. The first 
suture is placed on the lesser curvature (Fig. 2) 
using No. 00 chromic catgut with an atrau- 
matic® needle through the seromuscular layer, 
and the mucosa is then sectioned down to the 
tunnel on the greater curvature side. The mu- 
cosa is sutured with a loose running stitch and 
then the return suture approximates the sero- 
muscular layer. The lock stitch is frequently 
used in this layer. This abuting type of anasto- 


mosis can then be reinforced with a series of 
interrupted No. ooo silk sutures. The Banzet 
clamp gives excellent control of the upper 
segment and controls bleeding. The gastroduo- 
denal anastomosis is then performed using a 
soft enterostomy clamp above the tunnel, pri- 
marily to control bleeding. The posterior row 
of No. ooo silk is laid through the seromuscular 
layers of the tunnel and the duodenum, as 
shown in Figure 3. The mucosa is then sectioned 
and closed with a running No. 00 chromic cat- 
gut using a running or lock-type suture poste- 
riorly and then anteriorly. The anterior sero- 
muscular layer is then closed with another 
series of interrupted silk sutures. The final 
reconstructed segment should hang loosely, and 
if properly mobilized will do so. Mobilization 
of the duodenum using the Kocher maneuver, 
the formation of a short tunnel and the abut- 
ment type of open anastomosis, all contribute 
to an easy-lying anastomosis that allows a high 
and adequate resection free of tension at the 
suture line. The gastroduodenal anastomosis 
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contains no crushed tissue to encourage edema; 
end-on abutment allows greater mobility and 
discourages inversion and stenosis. The best 
proof of the latter fact is that we have had no 
stomal problem in our last series of seventy- 
three cases. If the Billroth 11 operation was 
used because a high resection might have been 
compromised for lack of mobility or from what- 
ever cause, preliminary mobilization aided 
closure of the stump of the duodenum; and 
regardless of whether an antecolic or retrocolic, 
isoperistaltic or antiperistaltic repair was used, 
the stoma was a better one using the abutment 
technic and Banzet clamp. 


SUMMARY 


We believe that further time will be necessary 
to evaluate our long range results with the 
Billroth 1 operation. The technic that we have 


outlined presents the advantages that can be . 


used in either the Billroth 1 or Billroth 11 opera- 
tion. Early complications are minimal in the 
Billroth 1 operation using the Banzet clamps 
and the end-on abutment reconstruction which 
we have described. It favors a mobile resected 
segment free of leaks and stenosis. If post- 
operative distress develops, it is usually due 
to recurrent ulceration in the Billroth 1 proce- 
dure and the signs are definite. We believe it is 
the operation of choice in the gastric ulcer and 
early gastric carcmoma. In our hands the 
operation is technically a simpler procedure, 
less time-consuming, and the resection is ade- 
quate. Late distress may be related to chole- 
cystitis, pancreatitis and other factors that 
should be searched for. 


ADDENDUM 


Since this paper was presented, we have had 
three additional recurrent ulcers, one after the 
Billroth 11 procedure and two after the Bill- 
roth 1. This increases the recurrences to ten 
recurrent ulcers proved by x-ray. Although the 
symptoms of these recurrent ulcers are not 
severe, the increasing number of recurrences 
as time goes on raises a philosophic question: 
Twenty-five years from now will not classic 
gastric resection be in the same category as 
gastroenterostomy is today? There is a definite 
question in our minds whether accurate and 
careful follow-up will not indicate a comparable 
recurrence rate in other centers about the 
country. 
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DISCUSSION 


Wo. B. HutcHinson (Seattle, Wash.): The 
evaluation and comparison of gastric procedures on 
any group or groups of patients with peptic ulcera- 
tion is incredibly difficult. This, in my opinion, is 
due to the great variability of the most important 
single factor, that of selection of the candidate for 
surgery. I am positive that if our criteria of opera- 
bility were as rigidly drawn on our patients as they 
would be by the various members of this audience 
if they were to submit to surgery for peptic ulcera- 
tion, most of our postoperative problems would 
cease to exist. Whether a Billroth 1 or 11 was neces- 
sary and whether it was performed retrocolic or 
antecolic 6 or 12 inches from the ligament of Treitz 
would seem trivial. The patient with really severe 
long-standing ulcer pain will be grateful for relief. 
This is not the person who complains about numer- 
ous minor postoperative problems. The patient 
with functional complaints mixed up in his story 
which is of short duration makes one wonder if he is 
the best possible*candidate for surgery. This patient 
will most frequently have a disappointing result. 
The disappointment is too often attributed to the 
type of resection performed. Repeat operations 
often fail because he was not really a suitable candi- 
date for surgery in the first place. 

The authors, in presenting their ten-year experi- 
ence in private practice with gastrectomy, have 
given us a more personal follow-up study than we 
would have reason to expect from a larger institu- 
tional survey. Their mortality rate of one death in 
136 resections for benign peptic ulceration is excel- 
lent. Their survival time in four of the nineteen 
cases of carcinoma of the stomach is also excellent. 
In spite of the fact these patients were operated 
upon for benign ulceration and supposedly “gotten 
early,” I am sure the essayists would not mean to 
convey the impression that the size of ulceration or 
tumor mass and curability were synonymous. We 
should not forget that the Billroth 1 in selected 
cases is a good operation for cancer as well as ulcer. 

The feasibility of using a Billroth 1 procedure 
revolves around the local situation in the duodenum 
in each given case. In the duodenal ulcer of long 
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standing, the one that probably. satisfies the 
criteria for operability best will often be a hazard- 
ous one for which to perform a Billroth 1 procedure 
for reasons of deformity, scarring and inflammation. 
Any time too many tricks have to be resorted to in 
order to use the Billroth 1 procedure the issue is 
being forced and probably the Billroth 1 is more 
desirable. As time has gone on, the authors have 
unquestionably learned more about the technic of 
gastric surgery, and the Billroth 1 procedure in 
particular, so that must be taken into consideration 
when they compare the results of their two series. 

The Banzet clamp is a hemostatic, non-crushing 
clamp which with the tunnel cuff has combined 
in this series to give a satisfactory resection. How- 
ever, with the high incidence of stomal ulceration 
reported one must ask if the authors were forced 
to reduce the extent of resection because of the 
Banzet clamp. Generally speaking, whatever other 
defects are associated with high resection for peptic 
ulceration, recurrent marginal ulcer is not one of 
them. 

As a result of Dr. Henry Harkins’s repopulariza- 
tion of the Billroth 1 procedure we, like the authors, 
have used this operation with progressive frequency 
in the past five years. We have been uniformly 
happy with our results. 

It has been a privilege to discuss this paper. 

Racpu H. Loe (Seattle, Wash.): It is always 
worthwhile to hear from the personal experience of 
accomplished surgeons. I believe this gives a differ- 
ent evaluation than, for instance, a collection of 
cases taken from many services or from one charity 
institution. Certainly the results will not be the 
same. The mortality rate of 0.6 per cent for sub- 
total gastrectomy is very commendable. I am quite 
sure from the relatively small number of totals 
reported by Drs. Metheny and Lundmark that this 
procedure is performed only when absolutely neces- 
sary to remove the growth. I am quite in favor of 
the radical subtotal for carcinoma of the stomach 
unless the operation is compromised by the extent 
of the growth. The morbidity rate is much smaller. 

By leaving a small nubbin of stomach one pre- 
vents reflux of material into the esophagus by pre- 
serving the cardioesophageal valve, a much more 
substantial anastomosis is permissible and sufficient 
gastric mucosa is preserved to prevent in most in- 
stances development of severe anemias. 

I would certainly agree with Dr. Lundmark that 
the Billroth 1 operation is easier and faster than 
the Billroth 1. I like it particularly for gastric 
ulcers and I have used it also for carcinoma of the 
stomach, but I am not at all sure that it is as good 
an operation as the Billroth 1 for this purpose. We 
cure only a relatively small percentage of gastric 
carcinomas, so here palliation is important. I now 
have a patient in the hospital in whom an obstruc- 
tion has developed from recurrent carcinoma 
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around the pancreas following the Billroth 1 opera- 
tion. If I had performed the Billroth 1, I think his 
palliation would have been better. 

It would appear to me that Dr. Lundmark’s 
recurrence rate, while it is relatively low, is about 
the same for the Billroth 1 procedure as the Billroth 
11. However, if that rate can be maintained over 
the years, the pendulum would still be in favor of 
the Billroth 1 because of the other advantages 
which have been enumerated. Of course this is the 
crux of the situation, and as far as I am concerned 
time alone will settle the problem. Several authors 
have now reported a much higher recurrence with 
the Billroth 1 procedure; however, in these cases it 
is quite probable that very few underwent a 
34 gastric resection as advocated by Harkins and 
Moore. Walters admits, for instance, that in the 
relatively few cases that have been followed up by 
them or others with a 3% resection there has been 
a rather low recurrence rate. 

In one of my Billroth 1 procedures, which I per- 
formed for a penetrating marginal ulcer following a 
Billroth 11, a suture line leak developed and it was 
interesting to see that no bile was coming out of 
the sinus and there was no digestion of skin. This 
may be significant in the neutralizing effect of pan- 
creatic and bile juices on gastric content. Should 
one, then, perform an end-to-side Billroth 1 proce- 
dure to bring the stomach closer to the ampulla of 
Vater, as Dr. Hinshaw showed us? For this reason 
I have favored a Finney pyloroplasty over a 
Heineke-Mikulicz procedure when performing a 
vagotomy. 

I was interested to see the high rate of gallstones 
associated with peptic ulcer following gastric resec- 
tion. I have also seen the reverse in several in- 
stances, i.e., ulcers developing after cholecystec- 
tomy. What the relationship is I do not know, but 
I suspect there is more to the control of duodenal 
ulcers in the duodenum than is known today. Most 
of our surgery of today is directed to the control of 
acid pepsin from the stomach side. 

I would gather from Drs. Lundmark and Meth- 
eny’s remarks that they have not been intrigued by 
vagotomy or other operative procedures for duo- 
denal ulcer. My own reaction is to try to tailor 
the known effective procedures to fit individual 
cases. How successfully one can do this, of course, 
remains to be seen. There are certainly many ana- 
tomic and physical facts which can make one lean 
toward one operative procedure or another, such 
as underweight, overweight, emotional and mental 
status, degree of acidity, drinking habits and 
anatomic findings at the time of surgery. 

I shall watch with interest Drs. Lundmark and 
Metheny’s continued long term follow-up on their 
Billroth 1 cases for duodenal ulcers. It has been a 
pleasure to discuss the paper. 

Gorvon K. (Los Angeles, Calif.): The 
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problem of surgery of peptic ulcer of the duodenum 
should not be included in the discussion of carci- 
noma and gastric ulcer. They are entirely different 
diseases and need completely different operative 
procedures. 

I wish to emphasize one or two points. The first 
is that no one type of surgical procedure will fit all 
patients and, secondly, that no surgical meeting is 
complete unless there are at least two papers on 
peptic ulcer. Quite obviously, if the completely 
satisfactory operation for duodenal ulcer had been 
developed, we would not keep talking about it at 
every meeting. 

The first essential of any surgical procedure for 
peptic ulcer should be a low morbidity and mortal- 
ity rate. We seldom transfuse any more during 
operative procedures for duodenal ulcer except 
when the patient has had preoperative hemorrhage 
or is bleeding at the time of surgery. The operative 
procedure should have a reasonable assurance for 
a good long term result. 

Other authors, as has been pointed out by the 
discussers, have reported as high an instance of 
recurrence following the Billroth 1 operation as 
28 per cent. Dr. Farris and I recently made a 
detailed questionnaire of 60 of 100 patients on 
whom vagotomy and some type of complementary 
procedure were performed. There were no recur- 
rent ulcers, no deaths and no serious complications. 
Ninety-three per cent of these patients had satis- 
factory results and were restored to good economic 
status. 

Dr. Joseph Weinberg of this society has done 
pioneer work in popularizing the operation of 
vagus nerve section. At the present time I believe 
he has the largest number of patients on record 
who have had vagotomy. 

We believe, as does Dr. Weinberg, that the 
causes of failure of vagotomy are, first, incomplete 
vagotomy and, secondly, an inadequate comple- 
mentary procedure. At the present time our prefer- 
ence is for vagotomy and pyloroplasty when feasi- 
ble. If technical difficulties arise, we perform either 
a gastroenterostomy or a low hemigastrectomy. 

Many people who advocate gastrectomy of two- 
thirds to three-quarters of the stomach use vagot- 
omy for recurrent marginal ulceration. We believe 
this thinking to be in reverse. Why not perform the 
conservative procedure first, and then in those few 
cases in which the operation fails perform a gas- 
trectomy? Geography seems to play an important 
part in the type of operation performed for duo- 
denal ulcers on the Pacific coast. Very few people 
outside the city limits of Los Angeles, which ex- 
tends almost to the Tehachapi mountains, believe 
that vagotomy is of any value at all. It is our firm 
belief that vagotomy should be part of the arma- 
mentarium of every surgeon. It should not be per- 
formed necessarily in every case, but it is a less 


formidable procedure than gastrectomy and many 
seriously ill patients may survive vagotomy where 
gastrectomy with excision of the ulcer may lead 
to tragedy. It is also our duty in training residents 
to see that they are familiar with more than one 
type of procedure. 

I have enjoyed Drs. Lundmark and Metheny’s 
paper. They are to be congratulated on the low 
mortality they have achieved in the Billroth 1 type 
of operation. 

P. Lonemrre (Los Angeles, Calif.): I 
would like to thank the authors for presenting the 
information outlined in this paper. I think one of 
the great points of significance here is that it repre- 
sents the personal experience of two members of 
our society. 

From a physiologic standpoint, the duodenum is 
a most interesting endocrine organ. However, to 
me it has been very disappointing that we do not 
have better evidence of improved functioning fol- 
lowing gastric resection when alimentary continuity 
through the duodenum is restored, such as is the 
case in the Billroth 1 operation. 

After a rather limited experience, extending over 
a period of several years we have about come to the 
conclusion that the discussion of the Billroth 1 vs. 
Billroth 1 operation is generally taking its place 
beside the discussions of silk vs. catgut and anterior 
vs. posterior gastroenterostomy in surgical conversa- 
tions when the evening is late and the conversation 
is lagging. 

I would like to call to the attention of the mem- 
bers of this society a monograph published in 1954 
by Wallenstein. 


Wallenstein: Postcibal symptoms 
Entire series 


Grade 
None 
Occasional 
Mild 


Moderate or severe 


Billroth I Billroth 
54.2% 53.8% 
26.8% 16.9% 
13.7% 12.8% 
5.3% 16.6% 


This monograph fails to have the personal touch 
of the series reported here, but it presents Wallen- 
stein’s series of 1,256 operative cases followed up 
from three to twenty years. 

Here we see in his series of cases the postcibal 
symptoms in the Billroth 1 and the Billroth 
procedures. Actually the series in which there were 
none are about the same in the two groups; the 
only difference of significance is in the severe 
symptoms where the patients undergoing the Bill- 
roth 11 procedure had a rather marked increase over 
those undergoing the Billroth 1. 
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Severe or moderate.................... 12.4% 
we 


Without Recurrence 


Method 10 yr. 20 yr. 
Billroth 1 92% 87% 
Billroth 1 97% 92% 

Mortality 


Difference not statistically significant 


As far as postoperative weight gain is concerned, 
in the Billroth 1 procedure there seems to be some 
better weight gain than in the Billroth 1 through- 
out the series. 

In the presence of anemia this is broken down 
between men and women. The presence of anemia 
was greater in the group following the Billroth 1 
operation, particularly in the women. 


Wallenstein: 1,256 cases 


Postoperative Weight 


Method +5 kg. —5 kg. 
Billroth 1 57% 38% 5% 
Billroth 1 37% 50% 13% 

Anemia* 

Metbod Men Women 
Billroth 1 59% 28.3% 
Billroth 1 74% 61% 


* <13.6 gm. % hemoglobin— 7 
_ <11.5 gm. % hemoglobin— ¢ 


When we come to discuss the problem of recur- 
rence at ten years (and I think this gives us some 
of the statistics which many of us would like to 
know because these are patients we followed up ten 
and twenty years) the rate of the Biilroth 1 without 
recurrence is 92 per cent, and the Billroth u 
Q7 per cent. 

At the end of twenty years the rate of the Bill- 
roth 1 without recurrence had dropped down a little 
further and that of the Billroth 1 was still a little 
bit better. 


Gastric Resections in Private Practice 


a) 


The mortality rate in this series of Billroth 1 
anastomosis was a little greater but not of statis- 
tical significance, the author states. 

Wallenstein concluded by recommending the 
Billroth 11 resection in the case of men with duo- 
denal ulcer, and the Billroth 1 operation for men 
with gastric ulcer and women with either gastric 
or duodenal ulcer. 

It does seem to me that this is “slicing the cake 
right thin,” and probably points out again that the 
difference between the two procedures is of not 
great significance. 

VERNON O. LUNDMARK (closing): I want to 
thank the discussers for their comments, and | 
certainly wish to thank Dr. Longmire for the 
added data that he supplied in the larger series 
of cases. 

I would like to say a word with regard to the 
adequacy of resection. This had been pointed out 
as a criticism of the Billroth 1. I think that with the 
particular clamp which we employ we are able to 
control the proximal segment much more easily, 
and I believe that we have been performing 70 to 
75 per cent resections. As a matter of fact, I think 
that some of the problems we have had postopera- 
tively have been storage problems, and I think that 
certainly indicates one can perform a perfectly ade- 
quate or high resection. 

As far as the problem of vagotomy is concerned, 
we have had but little experience since our early 
cases were uncomfortable experiences. When I 
started to perform resections that seemed to have 
a smoother postoperative course, I stayed with 
the technic that worked well for me. To date this 
happens to be the procedure that works well for 
me and it is not one where I restrict it entirely to 
the Billroth 1 or Billroth 11, as our data certainly 
indicate. In the second series of our cases the Bill- 
roth 1 procedures were performed twice as fre- 
quently as the Billroth 11 procedures. However, we 
do not try to perform the Billroth 1 where it is not 
feasible. If after mobilization of the stomach and 
the duodenum an easy-lying anastomosis with a 
high resection can be performed, we use the Bill- 
roth 1 operation as the procedure of choice. 
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Management of Massive Hemorrhage 
from Peptic Ulcer 


Epwarp N. SNYDER, JR., M.D. AND CLARENCE J. BERNE, M.D., Los Angeles, California 


From the Department of Surgery, University of Soutbern 
California School of Medicine and the Los Angeles 
County Hospital, Los Angeles, California. 


eng is no more difficult judgment than 
that required of the clinician when he must 
evaluate the inherent lethality of an acute, 
severe, hemorrhage from a peptic ulcer. For 
adequate orientation regarding the problem he 
must be provided with careful analyses of sig- 
nificant numbers of such situations. These 
studies should include all patients with acutely 
bleeding peptic ulcer who enter the hospital, 
whether or not they are operated upon. Further, 
rigid criteria of massive hemorrhage must be 
applied in order to exclude all instances of 
lesser degrees of bleeding. Additionally, because 
of the extreme influence of the patient’s age 
and the presence of serious associated disease 
on this outcome, these factors must be clearly 
presented. 

In order to appraise the validity of existing 
indications for surgery it is admittedly desirable 
to have the most exact data obtainable regard- 
ing a given patient. However, since many of the 
precise technics are not available in the average 
hospital a study using generally available meth- 
ods should have special value. It is our purpose 
to report such an analysis of consecutive cases 
of massive hemorrhage from gastric or duodenal 
ulcer, including all patients admitted to the 
University of Southern California Medical and 
Surgical Services at the Los Angeles County 
Hospital over a period of one year from July, 
1954 to July, 1955. 

Another phase of this study of massive 
hemorrhage from peptic ulcer has to do with 
estimating the present benefits of operative 
therapy based on utilization of the knowledge 
gained from the reports of studies such as those 
of Stewart [z], Welch [3], Dunphy [6], and 
Mathewson [2]. We have made such an analysis 


American Journal of Surgery, Volume 94, August, 1957 


of our cases in order to report results presently 
being obtained, and have attempted to identify 
potential means of improving our future results. 


CRITERIA OF MASSIVE HEMORRHAGE 


In order to define massive hemorrhage it is 
necessary to establish criteria that eliminate all 
instances of acute bleeding that were of mod- 
erate degree and would have recovered spon- 
taneously, or with relatively conservative thera- 
peutic efforts. Only when such cases are 
excluded can the effectiveness of therapy be 
measured. No cases are included in our series 
unless they were of such severity as to fulfill 
the following criteria. 


Acute hemorrhage accompanied by either: 


1. Acute hypovolemic shock 
Systolic blood pressure of 90 mm. Hg or 
less 
Cold skin 
Sweating 
Pallor, and/or 


2. A hemoglobin of 7.5 gm. or less per 100 cc. 

Sixty-three of the seventy-three patients in 
this series had acute hypovolemia productive 
of the signs of shock. The circulatory dis- 
turbance of the remaining ten patients had 
stabilized when admitted, but the bleeding was 
severe enough to reduce the hemoglobin level 
to 7.5 gm. or less. The level of 7.5 gm. was 
chosen because at this level of hemoglobin, with 
the usual associated reduction in blood volume, 
ischemic renal injury was imminent. We believe 
that the foregoing criteria of massive hemor- 
rhage are applicable under almost any circum- 
stances. Our cases of massive bleeding from 
duodenal or gastric ulcer met these criteria and, 
excluding all cases with unproved diagnoses of 
gastric or duodenal ulcer, seventy-three cases 
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occurred during the one year. The causative 
presence of gastric or duodenal ulcer was 
proved in each case by x-ray studies, surgery 
or autopsy. 

Erythrocyte counts have not been included 
since it has been well established that such 
counts are subject to an error of plus to minus 
20 per cent. Likewise, hematocrit determina- 
tions were not included since a high speed 
centrifuge is not available in many institutions. 
However, the results of this determination are 
accurate within 1 per cent [5]. 


BASIC MANAGEMENT 


All patients were treated initially with ag- 
gressive nonoperative means. These consisted 
of vigorous ulcer therapy and rapid restoration 
of blood volume. The former included the 
liberal use of parasympatholytic drugs, seda- 
tion, Levin tube with suction if vomiting was 
present, alternate hourly feedings day and 
night, and oral antiacid drugs if nausea and 
vomiting were absent. Because re-bleeding is 
probably due to peptic digestion of the clot, 
it is of the greatest importance that the feed- 
ings be continued during the night. This is 
equally true of the substances used to reduce 
acidity and thereby to inhibit pepsin activity. 
The blood deficit was restored with whole 
blood, each transfusion consisting of 500 cc. of 
whole blood and 120 cc. of anticoagulant solu- 
tion. The goal with transfusion therapy was to 
restore the hemoglobin to near normal levels 
rather than merely to alleviate the symptoms 
and signs of shock. 

Roentgenographic examination was not per- 
formed routinely during the period of active 
bleeding. Our decisions were made primarily 
on the basis of the patient’s history, physical 
examination, laboratory data, and the changes 
in these while the patient was under treatment. 
The problem of diagnosis is not considered in 
this report. 


INDICATIONS FOR OPERATIVE TREATMENT 


Two indications for surgery were used during 
the year that these patients were treated. The 
analysis to be presented was carried out mainly 
to determine the validity of these indications 
as a basis for surgical intervention in massive 
bleeding from peptic ulcer. These two indica- 
tions were: continued bleeding, or one episode 
of major rebleeding. Continued bleeding neces- 
sitating surgery was considered to be present 
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if the patient had signs and symptoms of shock 
despite the administration of 1,000 to 1,500 cc. 
of blood. With this indication it may be that 
the ulcer actually is bleeding intermittently, 
instead of continuously. Frequently under these 
conditions, active bleeding will not be present 


TABLE I 
SUMMARY OF MANAGEMENT OF CASES AND RESULTS 
Data Cases Deaths 
Duodenal ulcer: 
2 (20%) 
No operation.............. 49 6 (12.3%) 
Gastric ulcer: | 
No operation..............| 4 3 (75%) 
| 73 13 (17.8%) 


at the time of surgery. However, the clot 
usually can be easily dislodged. The second 
indication, one episode of severe re-bleeding, is 
more precise. Fundamentally, these indications 
are based on the large mass of evidence that, 
even with generous blood replacement, patients 
with repeated hemorrhages become progres- 
sively poorer risks [4,6,7,8]. Two gastric ulcer 
patients and three of the duodenal ulcer pa- 
tients had emergency operations because of 
continued bleeding. Eight of the patients with 
gastric ulcer and seven of the patients with 
duodenal ulcer were operated upon because of 
severe re-bleeding. Major re-bleeding nearly 
always occurred within three to four days after 
hospitalization. This observation is similar to 
that made by Mathewson [2] and Welch [3] in 
similar groups of patients. 


REVIEW OF CASES 


Table 1 shows a summary of the manage- 
ment of these cases. It is quite obvious that 
the mortality rate from bleeding gastric ulcers 
is much higher, and that emergency surgery is 
more often necessary, than is the case in 
bleeding duodenal ulcers. Mathewson and 
Welch suggest that this is due to the fact that 
gastric ulcers are more prone to erode into 
major arteries while duodenal ulcers more often 
cause bleeding from small vessels [2,3]. Another 
factor may be the relatively low acid values in 
gastric ulcer compared to those in duodenal 
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TABLE II 
CORRELATION OF AGE, RACE AND SEX WITH MORTALITY 


Gastric Ulcer Duodenal Ulcer | Total 


Cases 


Caucasian* 


Race { 


Sex { 


Cases | Deaths 


Deaths 


Cases | Deaths 


* Includes Mexicans 


ulcer. These lower acid values very possibly 
reduce the effects of medical treatment of the 
acid pepsin mechanism. In this series of cases, 
ten of fourteen patients with gastric ulcers 
were over sixty years of age and four of the ten 
patients died. By contrast, only twenty-four 
of the fifty-nine patients with duodenal ulcer 
were over sixty years of age and six of the 
twenty-four patients died. It is likely that the 
more advanced age of the patients with gastric 
ulcer is the major determining factor in the 
mortality difference between the two groups of 
patients. A more detailed study of the age 
distribution of all cases (Table 1) reveals that 
almost three-fourths of the patients were over 
fifty years of age. Ten of the thirteen deaths 
occurred in the thirty-four patients over sixty; 
two deaths occurred in the twenty patients in 
their fifties; and only one death occurred in 
the group under fifty years of age. These 
mortality figures clearly indicate the grave 
danger associated with massive hemorrhage in 
the older age groups, as has been emphasized 
by Allen [9] and Welch [3,4]. However, this 
should not be interpreted as implying a high 
degree of safety in younger patients with mas- 
sively bleeding peptic ulcer, because only nine- 
teen of our seventy-three cases were under 
fifty years of age. There may be a high correla- 
tion between the age of the ulcer and the seri- 
ousness of the bleeding. Thus, a long standing, 
deeply eroded ulcer in a younger patient may 
present a very grave danger. Such ulcers prob- 
ably increase in frequency in older age groups 
and further condition the increased seriousness 
of their bleeding episodes. 

The great majority of the cases, and all but 
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one of the deaths, occurred in Caucasians. 
During the period of this study, the average 
daily patient census of the Los Angeles County 
General Hospital included about 31 per cent 
Negroes and 20 per cent Mexicans; yet of these 
massive bleeders, only 22 per cent were Negroes 
and only 4 per cent were of Mexican descent. 
A study of Table 1 also confirms the great 
predilection of duodenal ulcer disease for males. 
However, the gastric ulcers were almost evenly 
divided among the sexes, and the two deaths 
among the female patients occurred in patients 
with gastric ulcer. Nevertheless, females and 
Negroes had a very low mortality rate. 

A critical evaluation was made of each pa- 
tient’s history, physical examination, and lab- 
oratory data in an attempt to elicit some fac- 
tors of prognostic value. While the facts are 
informative, little of statistical prognostic 
significance is apparent. (Table 11). The 
mortality rate in those patients who had pre- 
viously suffered pain or bleeding from an ulcer 
was not significantly different from that of 
those who had not had these symptoms. 
Furthermore, the presence of shock at the time 
of admission, the occurrence of hematemesis, 
or the previous demonstration of an ulcer by 
x-ray, did not correlate with an increased 
mortality rate. The occurrence of shock from 
re-bleeding after the initiation of hospital 
treatment, was of major and ominous prog- 
nostic significance. Of the thirty-two patients 
in whom this occurred, twelve died. 


BLOOD REPLACEMENT 


Of the 544 transfusions given to these pa- 
tients, 168 were given to the fourteen patients 
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TABLE III 
CORRELATION OF SIGNS AND SYMPTOMS WITH MORTALITY 
Gastric Ulcer Duodenal Ulcer Totals 
Data 
Cases | Deaths | Cases | Deaths | Cases | Deaths 
Previous ulcer hemorrhage.......... .............0-. 10 I 27 6 37 7 
II 4 36 4 47 8 
sao 2 13 2 15 2 


with gastric ulcers, an average of twelve trans- 
fusions per patient. One hundred twenty-eight 
transfusions, 12.8 per patient, were received 
by the ten patients with duodenal ulcer who 
had had emergency surgery. The forty-nine 
patients with duodenal ulcers who were not 


duodenal ulcer. Suimmaries are presented in 
Table v of 183 patients with duodenal ulcer 
and forty-nine with gastric ulcer. There was 
no difference in the blood type between the 
groups with or without massive hemorrhage. 
Here also, is shown the incidence of these blood 


TABLE IV 
NUMBER OF TRANSFUSIONS 
| Average 
No. 
Data | Cases| Trans- | Total 
| fusions/ 
| Patient 
Gastric ulcer. . | 4 | 12 | 168 
Duodenal wlcer (operated). ae | 12.8 | 128 
Duodenal ulcer (not operated) | pes | 5.1 | 248 


operated upon averaged slightly more than 
frve transfusions each; only fourteen in this 
group received more than five. (Table rv.) In 
the entire group there was no patient who sub- 
sequently returned with hepatitis. Also, there 
was no recognized instance of hemolytic trans- 
fusion reaction, or of overtransfusion. Further- 
more, there was no incident from which it could 
be concluded that restoration of normal blood 
pressure had been responsible for dislodgment 
of the clot from a vessel. Evidence against such 
an effect has been provided by Stewart’s clinical 
study [1] and by the experimental study of 
Mayo [ro]. 


IMPORTANCE OF BLOOD TYPE 


In conjunction with this analysis of massive 
bleeding, the blood types were recorded in an 
additional group of patients with gastric or 


TABLE v 
DISTRIBUTION OF BLOOD TYPES 
O;}A |B /AB 

65 .5|/26.8) 6.4/1.3 

(Los Angeles County General 

Hospital 183 cases) 
47 .8'43.5| 4-3 4.3 

(Los Angeles County General | | 

Hospital 49 cases) 


Los Angeles Red Cross donors... .|44.9) 38. 3| 4-3 
Los Angeles County General Hos- 
pital donors (10,199)........ gt 


types obtained from the Los Angeles Red Cross 
Blood Bank, and also from the blood bank of 
the Los Angeles County Hospital. There is 
evidence of a highly disproportionate percent- 
age of patients with duodenal ulcer who are 
blood type O. The variations shown in our 
cases are in agreement with those reported from 
England by Koster [11] and Brown [12]. 

No analysis was made of the Rh factor. How- 
ever, this factor, when negative in an ulcer 
patient with type B or AB blood, may involve 
major procurement problems if massive hemor- 
rhage occurs. There are times in the city of 
Los Angeles when AB negative and B negative 
blood cannot be found in any quantity. There- 
fore, it is possible that a patient with chronic 
peptic ulcer, who is a B or AB Rh negative, 
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presents a relative indication for elective sur- 
gery on the basis of this difficulty. In addition 
the indication for emergency surgery logically 
will be much less rigid with an individual who 
is an AB Rh negative or B Rh negative. These 
considerations are of importance even in AB 
and B types who are Rh positive. 


TABLE VI 
MAJOR ASSOCIATED ILLNESSES 
(46 Patients) 


Chronic alcoholism 

Cirrhosis 
Hypertensive cardiovascular disease... . 
Arteriosclerotic heart disease 
Chronic renal disease................. 


Diabetic coma 


Although massive blood replacement was 
used in many of the patients in our group, no 
coagulopathies were noted except in one case 
which is to be mentioned later. This lack of 
tendency to induced bleeding may be related 
to the high rate of turnover and the resultant 
freshness of blood in the Los Angeles County 
Hospital Blood Bank. However, in private hos- 
pitals where blood is procured from a central 
facility, the blood supplied to patients is fre- 
quently more than ten days old. The physician 
ordering blood for his patient generally is una- 
ware of this fact. If massive transfusion therapy 
becomes necessary, every effort should be made 
to assure the use of recently drawn blood. We 
have consistently found blood drawn two weeks 
previous to use to have a high serum potassium 
content and to be very thrombopenic. 


ANALYSIS OF DEATHS 


Forty-six of the seventy-three patients had 
at least one very serious complicating illness, 
(Table v1), heart disease and alcoholism being 
the most prevalent. In three patients (slightly 
over 4 per cent of the total cases) the primary 
cause of death was a complicating illness. It 
seems reasonable to postulate that in any 
similar group of patients, possibly 4 to 5 per 
cent would be so seriously ill from associated 
disease or moribundity, that they would die 
soon after admission or, at least, would 
not be acceptable candidates for surgical 
intervention. 


In evaluating the deaths in our cases, a 
decision has been made in every instance as to 
the inevitability of death. These decisions 
were made after exhaustive review and dis- 
cussion of each record. If it was decided that a 
death might have been prevented by surgical 
intervention. This decision was based on 
whether or not there existed one of the indica- 
tions previously stated (continued bleeding 
or one severe re-bleeding episode). If the death 
was considered to be due to some other error, 
the analysis indicates this, and the death is 
considered preventable. Only by such an 
analysis can the adequacy of the indications 
be investigated and other errors be revealed. 


DUODENAL ULCER 


Operation. Ten patients with duodenal ulcer 
had emergency operations, resulting in two 
deaths. Of these, one death might have been 
avoided and one was unavoidable. The avoid- 
able death occurred in a sixty-four year old 
man who was allowed to re-bleed twice, neces- 
sitating twelve transfusions before surgery. 
This was in violation of the previously stated 
policy. Postoperatively, signs and symptoms of 
peritonitis developed, and he died despite in- 
tensive treatment. An autopsy was not per- 
formed. This death is considered to be avoid- 
able for two reasons: (1) The patient should 
have been operated upon earlier and (2) there 
was apparently some technical failure produc- 
tive of the postoperative abdominal signs and 
symptoms. The unavoidable death occurred in 
a seventy-seven year old man who continued to 
bleed after surgical intervention. He had very 
serious heart disease, diagnosed as severe 
aortic stenosis, and regurgitation with con- 
gestive failure. A pyloroplasty with suture 
ligation of the bleeding vessels was performed. 
The patient died of cardiac failure three days 
postoperatively, and at necropsy there was 
no evidence of gastrointestinal bleeding. 

Varied technical procedures were utilized in 
the ten duodenal ulcer cases in which operations 
were performed. Four patients had subtotal 
gastric resections with gastrojejunal anasto- 
moses; two patients had vagotomy, pyloro- 
plasty and sleeve gastric resections; two had 
vagotomy and pyloroplasty, one patient had a 
subtotal gastric resection with a gastroduodenal 
anastomosis; and one patient had a pyloro- 
plasty only. Suture ligation of the bleeding 
vessels was done in all cases. 
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The morbidity in this group of cases was 
small, with no evidence of anastomotic leaks 
or stomal malfunction. One patient had a 
severe wound infection followed by an in- 
cisional hernia. 

No Surgery. There were forty-nine patients 
with duodenal ulcer who were not operated 
upon. In this group there were six deaths, two 
avoidable and four unavoidable. The first of 
the two avoidable deaths occurred in a fifty 
year old man with long standing hypertensive 
cardiovascular disease. He had a hemiplegia 
as the result of an old cerebrovascular accident 
but he was able to care for himself. He had been 
hospitalized because of lobar pneumonia from 
which he had recovered satisfactorily. Despite 
massive hemorrhage with continued bleeding, 
he was treated medically. The surgeons were 
never called in to see him. He died five days 
after the onset of hemorrhage and, at autopsy, 
there was an opening in a duodenal vessel from 
which he had exsanquinated. The second death 
in this group was of a seventy-six year old man 
who had mild arteriosclerotic heart disease and 
re-bled under therapy, but who was not oper- 
ated upon. He succumbed to the second bleed- 
ing episode. Using our indications, both of 
these patients should have had emergency 
surgery and are therefore classified as poten- 
tially preventable deaths. 

In the unavoidable death group was a sev- 
enty-eight year old man who refused to undergo 
an operation. The second unavoidable death 
occurred in an eighty-two year old man who 
entered the hospital moribund. The third 
fatality was a fifty year old chronic alcoholic, 
with severe cirrhosis and a bleeding ulcer, 
who was also moribund upon admission. The 
latter two patients died within an hour of 
arrival at the hospital. The fourth patient was 
suffering from severe congestive heart failure. 
He re-bled and died very quickly. 


GASTRIC ULCER 


Surgery. Of the fourteen patients with 
gastric ulcers, ten had emergency operations 
resulting in two unavoidable deaths, and four 
patients were not operated upon, with one 
avoidable death and two unavoidable deaths. 
The first unavoidable death postoperatively 
occurred in an eighty-eight year old woman 
with hypertensive cardiovascular disease and 
congestive failure, who was operated upon after 
she re-bled. Postoperatively she continued to 
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be in heart failure and finally died on the fifth 
postoperative day. At no time was there any 
evidence of recurrent bleeding. The second 
unavoidable death was in a sixty-one year old 
man who had two separate bleeding episodes 
and two operations. After the first massive 
hemorrhage he re-bled and had a wedge ex- 
cision of a high-lying lesser curvature gastric 
ulcer about 2 cm. in diameter. His condition 
was satisfactory for two months, after which 
he returned with another massive bleeding 
episode. This time he continued to bleed after 
admission and underwent an emergency lapa- 
rotomy, at which time he was found to have a 
juxtaesophageal, posterior wall gastric ulcer, 
6 cm. in diameter, which had eroded 2 cm. into 
the pancreas. During the operation signs of a 
coagulopathy developed which were determined 
to be due to hypofibrinoginemia. The patient 
received twenty-nine transfusions, intravenous 
fibrinogen and underwent a subtotal gastric 
resection, despite which he died on the third 
postoperative day in_ irreversible shock. 
Although his death was considered to be un- 
avoidable at the time of his second admission, 
the death might well have been prevented by a 
subtotal gastrectomy at the first operation. 

The operative procedures used on these ten 
patients were wedge excision in three cases and 
subtotal gastrectomy with gastrojejunostomy 
in one case. The remainder were treated by sub- 
total gastrectomy with gastroduodenostomy. 
Except for three wound infections, the morbid- 
ity among the surviving patients was not 
significant. 

No Surgery. The death of one of the pa- 
tients with gastric ulcer who was not operated 
upon should have been avoided. He was a 
forty-eight year old man who had a massive 
hemorrhage after being admitted and re-bled 
twice. Each time he recovered very quickly 
with the treatment that was utilized and, de- 
spite our established policy, he was not oper- 
ated upon. He exsanguinated in his sleep on the 
fifth night after admission; necropsy showed a 
gastric ulcer with erosion into a vessel with the 
gastrointestinal tract full of blood. 

The last two patients whose deaths were un- 
avoidable (using our operative indications) 
were a sixty-three year old woman and a 
seventy year old man. Both had severe hyper- 
tensive cardiovascular disease and were under 
cardiac therapy when they had their massive 
hemorrhages. Both patients made a rapid 
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and satisfactory response to non-operative 
treatment initially and were considered to be 
out of danger. About twelve hours after admis- 
sion in each case, torrential hematemesis sud- 
denly developed and the patient exsanguinated 
within twenty or thirty minutes. 


COMMENTS 


Utilizing a policy of treatment for massive 
gastroduodenal hemorrhage consisting of vig- 
orous ulcer therapy and restoration of blood 
volume, with emergency surgery being reserved 
for those patients who continued to bleed or 
who re-bled, we had a mortality rate of 17.8 per 
cent. If the four deaths we considered avoidable 
could have been prevented, we would have had 
a mortality rate of 12.3 per cent (nine unavoid- 
able deaths in seventy-three cases). This would 
then indicate a maximal possible salvage of 
87.7 per cent of cases, under the conditions 
presented and using the operative indications 
that we described. 

What would have been the theoretic optimal 
mortality rate if, during this period, a policy 
had been followed of immediate emergency 
surgery for all patients with massive bleeding 
who were not rendered inoperable because of 
severe systemic disease or moribundity? In 
this series, nearly 5 per cent of the patients 
were inoperable for these latter reasons, and it 
seems valid to assume that this would be true 
in any similar series. If we could postulate an 
operative mortality rate of 5 per cent, which 
seems lower than it probably would be in a 
group such as ours, the total mortality rate 
would be 10 per cent. Therefore we believe 
that the difference between the two theoretic 
mortality rates (12.3 per cent versus 10 per 
cent) and our actual mortality rate of 17.8 per 
cent is not significant enough to justify a change 
in our policy. In the hands of a select group of 
very skillful surgeons, under ideal hospital 
conditions, the more radical policy might be 
successfully employed. 

In contemplating the operative procedure 
to be used in these cases, it seems to us that 
the surgeon must assume that his primary 
objective is to stop the hemorrhage in order to 
save the patient’s life. Therefore, the most 
expeditious technical procedure possible should 
be utilized to control hemorrhage and to pre- 
vent recurrence. This means that frequently, a 
procedure less radical than a 75 or 80 per cent 
subtotal gastric resection is justified. 


CONCLUSIONS 


We have defined massive hemorrhage from 
peptic ulcer as acute hemorrhage accompanied 
by hypovolemic shock with a systolic blood 
pressure of 90 mm. Hg or less and/or produc- 
tive of a fall of hemoglobin to 7.5 gm. per 100 cc. 
or less. Generally usable criteria should be 
developed for all who attempt to evaluate 
results in the treatment of massive hemorrhage 
from duodenal or gastric ulcer. It is desirable 
that medical and surgical cases be reported, 
showing the total hospital mortality. On the 
basis of the data presented, it is our intention 
to maintain our present indications of con- 
tinued bleeding or one severe re-bleeding for 
emergency surgical intervention, with em- 
phasis on severe re-bleeding as an almost 
absolute indication for immediate surgery. The 
successful treatment of patients with massive 
hemorrhage from duodenal or gastric ulcer 
requires large volumes of blood (2,500 to 
6,000 cc.). Since ten of the thirteen deaths in 
this series were in patients over sixty years of 
age, It is suggested that without exception, 
everyone who has a known active peptic 
ulcer, and especially if it be gastric, should 
have appropriate surgical treatment before his 
or her sixtieth birthday. Furthermore, the 
duration of an ulcer should become a factor in 
determining the need for elective surgery. 
Finally, ulcer patients with AB or B type blood, 
especially if Rh negative, are candidates for 
earlier elective and emergency surgery. 
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DISCUSSION 


Hersert J. Movius (Long Beach, Calif.): I 
agree with the authors on several important points. 
Certainly the necessity for a set of rigid criteria, 
defining massive hemorrhage, is mandatory if any- 
thing of value is to come out of the great mass of 
hospital charts being perused by surgeons through- 
out the country. The authors’ definition of massive 
hemorrhage is excellent and is particularly valuable 
in that no out-of-the-ordinary clinical laboratory 
test is needed. Few if any patients would be er- 
roneously included as having “‘massive hemor- 
rhage” if these criteria were adhered to. It would 
be a real step forward if some such simple set of 
criteria could be nationally adopted, at least for 
future clinical analyses. 

I certainly agree that the blood volume should 
be restored to approximately normal in the patient 
having recently manifested severe hemorrhage and 
that mere correction of hypovolemic signs and 
symptoms should not be the stopping point for 
blood replacement. Re-bleeding, as was emphasized 
by the authors, should be a positive indication for 
surgical intervention. This is one condition which 
certainly should jar the physician into action and 
should end any procrastination on the part of the 
surgeon concerning when to operate. It is unfor- 
tunate, however, that internists and some surgeons 
allow re-bleeding to continue on medical therapy, 
as evidenced in this manuscript by the report of 
thirty-two patients who manifested re-bleeding 
and only twenty of whom were operated upon. 

At the Long Beach Veterans Administration 
Hospital we have vigorously taught the residents 
that the prime concern of the surgeon operating 
upon a patient for massive hemorrhage is to stop 
that bleeding. Certainly there can be no brief with 
the authors when they state that many times these 
patients may not be candidates for more extensive 
definitive ulcer procedures. At the Long Beach 
Veterans Administration Hospital we have fre- 


quently used the procedure of transfixion suture 
of the bleeding ulcer and supplemented this with 
vagotomy and pyloroplasty. In twenty-six consecu- 
tive cases we have had but one death. This is too 
small a number from which to draw conclusions, 
but if the phrase may be used in a non-election 
year, “it shows a trend.” 

Finally, I was pleased to see the authors’ sug- 
gestion that patients with chronic gastroduodenal 
ulcer be submitted to elective surgical management 
prior to their attaining the age of sixty. This, | 
believe, is a true forward step in the over-all man- 
agement of patients with peptic ulcer and I wonder 
if we should not adopt a far more liberal set of 
indications for surgical intervention in the manage- 
ment of all patients with peptic ulcer than the now 
“‘well accepted criteria.” It is, of course, difficult to 
state the mortality rate of patients with peptic 
ulcer for the lifetime of the patient on a medical 
regimen, but it certainly must be close to 5 per cent. 
In addition, the regimen is confining, it does not 
allow many of the patients to freely participate in 
what is considered to be a well rounded social 
scheme, the regimen is highly atherogenic (although 
this might be splitting hairs) and, finally, it is 
expensive and time consuming when considered 
over a period of years. 

If a definitive operation to combat the ulcer 
diathesis can be accomplished with a mortality 
rate of one-half of 1 per cent, and this has been the 
mortality figure for vagotomy and pyloroplasty in 
over 1,000 cases at the Long Beach Veterans Hos- 
pital, than why should not such an operation be 
offered to the patient with peptic ulcer before he 


‘bleeds, perforates, obstructs or becomes totally 


refractory to vigorous medical management. 

I disagree with the authors on a few trivial points. 
We have found the use of an upper gastrointestinal 
series, with or without the Hampton technic, to be 
very valuable in all massive upper gastrointestinal 
hemorrhage, except those patients in shock. The 
roentgenogram may reveal a gastric ulcer or a 
giant duodenal ulcer, which in either case should 
call for surgical intervention without delay. I also 
question the wisdom of attempting to classify 
deaths as avoidable. This could open avenues for 
conflicting statistical analyses and may tend to 
negate other well accepted rigid criteria, Finally, 
the statement “surgery is indicated as bleeding 
continues” is ambiguous. I personally have no 
formula or method for determining when surgery 
is indicated and how to determine when bleeding 
is, in fact, continuing. We have all had experiences 
that show that a fairly high percentage of patients 
who are operated upon for continued bleeding, are 
in truth, not actively bleeding at the time the ulcer 
is viewed. Therefore, I would appreciate, but have 
no suggestion myself, an accurate end point in the 
clinical titration of the patient who is admitted 
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Snyder and Berne 


with active bleeding. When do we make the decision 
to operate? 

Epwarbp B. SpeirR (Seattle, Wash.): I thought it 
might be of some interest to let you know that one 
of the residents and I recently went over the statis- 
tics at the Swedish Hospital for a two-year period. 
We grouped the patients who were coded and 
diagnosed on entering the hospital as having gastro- 
intestinal hemorrhage. 

Three hundred three patients were seen during 
the two-year period. Seventy-eight per cent of the 
patients were treated medically, with a mortality 
rate of 11.5 per cent. 

Eighteen per cent were treated surgically, which 
meant sixty-eight patients, with a mortality of 
11.7 per cent. 

The other interesting fact was that of the over-all 
303 patients, twelve continued to bleed and were 
operated upon, as far as we could determine, while 
still bleeding. Of these twelve patients, three died, 
giving for that particular group a 25 per cent 
mortality rate. We tell the medical people, of 
course, that there is a 75 per cent salvage rate, but 
it only points out the seriousness of the disease. 


The other thing which interested me in Drs. 
Berne and Snyder’s report was that our use of 
blood paralleled theirs quite closely. It varied in 
the surgical patients from three to thirty-one units, 
with an average of eight. 

The Medical Service supplied their patients, in 
the range from one to thirty-three units, with an 
average of 3.2 units of blood, 

Epwarp N. Snyper, Jr. (closing): In answer 
to the remark by Dr. Movius about continued 
bleeding, to a certain extent we left the term 
ambiguous because continued bleeding means 
various things to various people. I do not see how 
anyone can say for certain that a given patient 
has a continued minor hemorrhage. 

Of the total group of patients who were operated 
upon for what was considered to be continued or 
recurrent bleeding, that is all twenty patients, 
twelve were found to have arterial hemorrhage at 
the time of surgery. 

Of the people who were operated upon for what 
was thought to be just continued bleeding only, 
three had arterial hemorrhage at the time of 
surgery. 
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NILEVAR FOR PROTEIN TISSUE BUILDING 


Protein Deficiency, a Hazard in 


Surgical Patients, Reversed with Nilevar® 


With surgery made safe for the patient, 
the patient may now be made safe for surgery. 


Hernia repair 42.2 


t 
Cholecystectomy 114.0 
i 
Gastric resection 54.0 
} 
Colon resection 37.0 
Acute appendicitis 49.0 


NITROGEN LOSSES IN SURGICAL PATIENTS (after Rhoads*) 


mer 


*COMPLETE DATA IN ORIGINAL ARTICLE (Rhoads, J. E.: internat. Abst. Surg. 94:417 (May) 1952.) 


Patients about to undergo extensive surgery! 
frequently have negative nitrogen balance and 
protein deficiency. And after any severe trauma, 
including extensive surgery, the rate of protein 
breakdown is increased. 

It is also well recognized that patients with a 
strongly negative nitrogen balance are much 
more prone to suffer delayed wound healing?, 
secondary infections®, shock? and delayed con- 
valescence‘. 

The need for an effective protein anabolic 
agent is stated by Moore and Ball'—“there is one 
unbreakable rule of surgical convalescence: to 
complete his recovery, regain strength and re- 
turn to work the patient must come into positive 
nitrogen balance.” 

Nilevar (brand of norethandrolone) is a new 
anabolic steroid which rapidly and effectively re- 
verses or diminishes excessive protein catabolism 
- and nitrogen loss accompanying major surgical 
procedures. The protein anabolic activity of 


Nilevar is specific. There are usually minimal or 
no androgenic side effects. 

In addition to its use both preoperatively and 
postoperatively, Nilevar is indicated in all con- 
ditions in which excessive protein catabolism 
(nitrogen loss) hinders or delays convalescence: 

Recovery from pneumonia, poliomyelitis, se- 
vere burns and fractures, and in the care of pre- 
mature infants, decubitus ulcers and wasting 
diseases such as cancer and tuberculosis. 

The daily adult dose is three to five Nilevar 
tablets (30 to 50 mg.). For children the. daily 
dosage is 1 to 1.5 mg. per kilogram of body 
weight for the first ten days of treatment, after 
which the daily dosage should be reduced in all 
prepuberal patients to 0.5 mg. per kilogram of 
body weight. Individual dosages depend on the 
need for and the response to therapy. G. D. 
Searle & Co., Chicago 80, Illinois. Research in 
the Service of Medicine. References supplied on 


request. 
2EARLE 


Re 


by mouth...by vein... 
palliation achieved in prostatic carcinoma 


STILPHOSTROL 


Diethylstilbestrol Diphosphate, AMES Tablets - Ampuls 


**'..easy and safe to give very large doses...””’ 


@ Better tolerated than unphosphorylated stilbestrol 

@ Permits higher doses for more effective palliation 

@ Benefits patients “...even after other estrogens have failed”? 

@ Relieves pain, reduces urinary symptoms and increases well-being 

@ Tablets permit initial or maintenance treatment of ambulatory as well as 
hospitalized patients 


1. Flocks, R. H.: J.A.M.A. 163:709 (Mar. 2) 1957. 


2. Flocks, R. H.; Marberger, H.; Begley, B. J., 
and Prendergast, L. J.: J. Urol. 74:549, 1955. 


For complete information, write to: 
Medical Department 


(AMES 
COMPANY, INC + ELKHART, INDIANA 
AMES COMPANY OF CANADA, LTD., TORONTO 


37257 


4 
/ 
| 
| 


setting new standards 


ETHICON 


sutures 


| 
| 
| 
| > 
| 
| 


~~ 
é 
« 


- 
\ 
j 
2 4 
a 
“i 
c enience in 
: 


How to get your patient 
from operating table to dinner table 


in less time 


HIGH CALORIE SOLUTION 


Amigen 
Levugen® 12.5% 


Amigen’ 800 


“Intravenous protein feeding when properly used, not 
only does not compete with oral feeding, it actually 
encourages and facilitates resumption of the normal 
method of eating temporarily interrupted by surgical or 
other disease.’’* 

Expediting the return to normal oral diet, Amigen 800 
may supply daily as muchas... 


»-. 2400 calories 

---112.5 grams of protein 
all essential electroiytes 
and without excess fluid 


Intravenous administration of Amigen 800 minimizes 
or prevents protein depletion and negative nitrogen bal- 
ance when patients are unable to eat. Not infrequently, 
a few days of Amigen 800 therapy produces sufficient 
nutritional improvement so that oral feeding can be 
resumed earlier and normalized sooner. 

For further information about Amigen 800 write to 
Parenteral Products, Mead Johnson, Evansville 21, Ind. 


*Elman, R.; Protein Needs in Surgical Patients, J. Am. Dietetic Assn. 32;524 
(June) 1956. 
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SYMBOL OF SERVICE IN MEDICINE 
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SAY) “how do vou 


Bake il 


so sltrone! 


Reactions of surgeons making “hand pull” tests of Deknatel 
Silk were epitomized by the comment, “How do you make 
it so strong?” 


New methods have resulted in an increased tensile strength 
of Deknatel Silk far above normal expectations. You need 
no elaborate technical device to detect the difference. A 
simple “hand pull” test will convince you. 


We urge comparison. 


Feel for yourself the *Seerile and 


Non-Sterile 
Packagings. 


highest tensile strength 
it is now possible to 
build into a silk suture. 


). A. Deknatel & Son, Inc. 
Queens Village 29, N. Y. 


Send me sample of sizes 
Deknatel Silk for examination and testing. 


NAME 


ADDRESS 


CITY ZONE STATE 
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QUALITY / RESEARCH / INTEGRITY 


for the 
apprehensive surgicai patient 


ULTRAN 


... Quickly allays anxiety 


In both the preoperative and postoperative patient, ‘Ultran’ 
will establish and maintain a calmer state of mind. When the 
patient is overly concerned regarding his future personal ef- 
fectiveness and health, ‘Ultran’ will assist you to promote a 
healthful mental outlook. 


mental acuity not impaired 

Exhaustive psychological testing shows that recommended 
dosage does not affect intellectual or motor abilities. This has 
been established by objective and standardized quantitative 


tests. 
Dosage: Usually 1 pulvulet.i.d. 
Adjust as needed. chemically unique 
Supplied: As attractive tur- ‘Ultran’ is a new chemical compound, one of a group of bu- 
quoise-and-white pulvules of tanediols synthesized at the Lilly Research Laboratories. It 
300 mg., in bottles of 100. is not a modification of any other therapeutic agent. 


ELI LILLY AND COMPANY +« INDIANAPOLIS 6, INDIANA, U.S.A. 


774102 
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Meat... 


and the Need for Adequate 


Protein in Therapeutic Nutrition 


Liberal protein intake is considered to be of therapeutic value in a 
wide variety of pathologic conditions.1 Advances in the understanding 
of protein metabolism indicate that dietary protein should provide 
amino acids in proportions paralleling physiologic needs.»3 In ex- 
perimental studies with animals, low protein diets supplying amino 
acids disproportionate to needs have been shown to effect physiologic 
harm by depressing growth, by inducing amino acid and B-vitamin 
deficiencies, and by causing deposition of fat in the liver.‘ 


Hence not only the amount of protein but also its quality (in terms of 
its amino acid proportions) is important. It has been suggested! that 
for therapeutic purposes about two-thirds of the ingested protein come 
from foods of animal source, whose protein resembles human body pro- 
tein in amino acid interrelationships. Depending on the needs of the 
patient, the therapeutic diet may supply 1.0 or more grams of protein 
per kilogram of body weight. Adequate caloric intake is required to 
protect the dietary protein from dissipation for energy purposes. 


Meat, with its high content of top-quality protein, holds a prominent 
place among foods which supply this essential for establishing satis- 
factory levels of amino acids in physiologic proportions. It also con- 
tributes valuable amounts of B vitamins and essential minerals— 
nutrients which play a basic role in intermediate metabolism. 


1. Proudfit, P. T., and Robinson, C. H.: Nutrition and Diet Therapy, ed. 11, New York, The Mac- 
millan Company, 1955, pp. 314-320. 


2. Harper, A. E.: Amino Acid Imbalance, Toxicities and Antagonisms, Nutrition Rev. 74:225 (Aug.) 
1956. 


. Amino Acid Requirements of Adult Man, Nutrition Rev. 74:232 (Aug.) 1956. 
- Amino Acid Imbalance and Supplementation, Editorial, J.A.M.A. 767:884 (June 30) 1956. 


Council on Foods and Nutrition, American Medical Association: Importance of Amino Acid 
Balance in Nutrition, J.A.M.A. 758:655 (June 25) 1955. 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nutri- 
tion of the American Medical Association and found 
consistent with current authoritative medical opinion. 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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Skin graft donor site after 2 weeks’ treatment with... 


petrolatum gauze-still | FURACIN gauze— 
largely granulation tissue completely epithelialized 


OBJECTIVE EVIDENCE OF 
SUPERIOR WOUND HEALING 


was obtained in a quantitative study of 50 donor 

sites, each dressed half with FURACIN gauze, 

half with petrolatum gauze. Use of antibacterial 
FURACIN Soluble Dressing, with its water-soluble base, 
resulted in more rapid and complete epithelialization. 
No tissue maceration occurred in FURACIN-treated 


areas. There was no sensitization. 
Jeffords, J. V., and Hagerty, R. F.: Ann. Surg. 145:169, 1957. 


FURACIN e@ e brand of nitrofurazone 


the broad-range bactericide that is gentle to tissues 


spread FuRACIN Soluble Dressing: FURACIN 0.2% in water- 
solubie ointment-like base of polyethylene glycols. 


sprinkle FURACIN Soluble Powder: FURACIN 0.2% in powder 
base of water-soluble polyethylene glycols. Shaker-top vial. 


spray FURACIN Solution: FURACIN 0.2% in liquid vehicle of 
polyethylene glycols 65%, wetting agent 0.3% and water. 


EATON LABORATORIES, NORWICH, N.Y. 


Nitrofurans—a NEW class of antimicrobials—neither antibiotics nor sulfonamides 
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Present status of “A.P.L.” therapy 
in cryptorchidism 


TREATMENT IS CONSIDERED AT LOWER AGE LEVELS 
HIGHER DOSAGE REGIMENS ARE NOW RECOMMENDED 


Many clinicians advocate therapy with chorionic gonadotropin between the ages of 5 to 7; 
others suggest instituting treatment at ages ranging from 3 to 14.!* Those practitioners who 
advocate therapy in early childhood or before puberty do so in the belief that a delay in 
treatment may result in irreversible aspermatogenesis. In most cases, 10 to 12 years would 
appear to be an appropriate age to start therapy. In addition, larger doses of chorionic gon- 
adotropin than those formerly employed are now recommended on the basis that these 
will produce a greater incidence of satisfactory responses.? 


Diagnostic use of “A.P.L.”—A therapeutic trial with “A.P.L.” will constitute a valuable aid 
to determine the need for surgery. Failure to respond may indicate an anatomic obstruction. 


Definitive use of “A.P.L.”—A large percentage of cryptorchid testes will descend following 
therapy with “A.P.L.” 


Preoperative use of “A.P.L.”—Therapy will usually facilitate orchiopexy increasing the 
size of the testes and the lengths of the cords. 


Postoperative use of “A.P.L.”—Follow-up therapy may be employed as an aid to preventing 
retraction of the testes. 


Brand of chorionic gonadotropin (human) 


virtually painless on injection 
practically free from local reactions 


Suggested Dosage Regimens [depending on age): Availability: 
{1} 4,000 I.U., three times weekly, for two In Dry Form 
to three weeks, or No. 972—Each package provides one “Secule” © 
{2} 1,000 I. U., three times weekly, for six to containing 20,000 I. U. and 10 cc. vial of sterile 
eight weeks. diluent containing 0.5% phenol. 
Caution: Evidence of sexual precociousness is an In Sterile Solution 
indication for the immediate withdrawal of treat- No. 999—1,000 1. U. per cc.—10 ce. vials 


ment. After regression of undue development, re- 
duced dosage regimen may be resumed. No. 500—500 I. U. per cc.—10 cc. vials 


Bibliography on request 
a LABORATORIES e NEW YORK, N. Y @ MONTREAL, CANADA 
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NEW HALF-INCH 


VASELINE* 
STERILE PETROLATUM GAUZ 


72”...in disposable plastic tubes 


Selvage-Edged 
Highly Absorbent 
Lightly Impregnated 
Guaranteed Sterile 
Keeps Indefinitely 


Order from your surgical 
or hospital supply dealer 
Sample on request 


CHESEBROUGH-POND’S INC. 
Professional Products Division 
New York 17, N.Y. 


VASELINE is the registered trademark 
of Chesebrough-Pond’s Inc. 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—SUMMER-FALL, 1957 


SURGERY—Surgical Technic, Two Weeks, Septem- Vaginal Approach to Pelvic Surgery, One Week, 
ber 16, October 28 September 9 
Surgery of Colon & Rectum, One Week, Septem- General & Surgical Obstetrics, Two Weeks, 
ber 16 September 30 
Basic Principles in General Surgery, Two Weeks, 
October 14 MEDICINE—General Review Course, Two Weeks, 
Surgical Anatomy & Clinical Surgery, Two September 23 
Weeks, September 30 Electrocardiography €& Heart Disease, Two 
Treatment of Varicose Veins, September 9 Weeks, October 7 
Thoracic Surgery, One Week, October 7 Hematology, One Week, September 9 
Esophageal Surgery, One Week, September 30 Gastroscopy €& Gastroenterology, Two Weeks, 
Gallbladder Surgery, Three Days, November 4 September 9 
Surgery of Hernia, Three Days, — 7 és Dermatology, Two Weeks, October 14 
G , Two Weeks, tember 23; One 
ag 28 RADIOLOGY—Diagnostic X-Ray, Two Weeks, 


Fract es T; tic Surgery, Two Weeks, September 16 
Clinical Uses of Radioisotopes, Two Weeks, 


Octob 
GYNECOLOGY & OBSTETRICS—Office & Opera- wei 
tive Gynecology, Two Weeks, September 16 UROLOGY—Two-Week Intensive Course, October 7 


TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


SURGERY and ALLIED EYE, EAR, NOSE and THROAT 


SUBJ ECTS A three months combined full time refresher course consisting of 
A two months full-time surgical course comprising general sur- attendance at clinics, witnessing operations, lectures, demonstra- 
gery, traumatic surgery, abdominal surgery, gastro-enterology, tion of cases and cadaver demonstrations; operative eye, ear, nose 
proctology, gynecological surgery, urological surgery. Attend- and throat on the cadaver; clinical and cadaver demonstrations in 
ance at lectures, witnessing operations, examination of patients bronchoscopy, laryngeal surgery and surgery for facial palsy; 
preoperatively and post-operatively and follow-up in the wards refraction; refractory radiology; pathology; bacteriology and 
post-operatively, pathology, roentgenology, physical medicine, embryology; physiology; neuro-anatomy; anesthesiology; phys- 
anesthesia. Cadaver demonstrations in surgical anatomy, thoracic ical medicine; allergy, as applied to clinical practice. Examination 
surgery, proctology, orthopedics. Operative surgery and opera- of patients preoperatively and follow-up post-operatively in the 
tive gynecology on the cadaver; attendance at departmental and wards and clinics. Attendance at departmental and general 
general conferences. conferences. 


PRACTICAL 
ELECTROCARDIOGRAPHY . SURGICAL PATHOLOGY 


A two weeks part time elementary course for the practitioner A systematic series of lectures is presented covering the lesions 
based u an understanding of electrophysiologic principles. encountered in the practice of surgery. These are illustrated with 
Standard, unipolar and precordial postion. of the nor- fresh material from the operating room, gross specimens from the 
mal heart. Bundle branch block, ventricular hypertrophy, and d kodach P - li 
myocardial infarction considered from clinical as well as electro- arta oe eee and microprojected 5 ides. The latest 
cance wi emphasized. Attendance at, an ticipation in, procedures, such as frozen sections, surgical biopsies, sponge 
sessions of actual reading of routine hospital ivonddlaaeme. biopsies, and aspiration of body fluid and secretions, are outlined. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, New York 19, N. Y. 
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XYLOCAINE 


HYDROCHLORIDE 

HY 
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PRODUCTS, 
WORCESTER 6, 
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AN AQUEOUS SOLUTION vith EPINEPHRINE 1:50.00 
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fastest acting local anesthetic— 
as safe as it is effective 


How safe is Xylocaine? In five years, over 500,000,000 injections of Xylocaine HCI 
Solution have been given. “The apparent clinical safety of Xylocaine is gratifying, for 

without this quality, its additional properties would not warrant an enthusiastic report. 
Nor would safety alone call for a high recommendation unless additional desirable properties 
were to be found. The truth of the matter is, however, that Xylocaine approaches the ideal 
drug more closely than any other local anesthetic agent we have today.”* 


How effective is Xylocaine? Xylocaine HCl Solution produces more rapid, complete, and 
deeper anesthesia than other local anesthetics used in equivalent doses. By infiltration, 
Xylocaine gives a wide area of analgesia, and surrounding tissues are also anesthetized. 
The long duration of Xylocaine action reduces the need for additional injections. At the 
same time, it assures greater comfort for a longer period—often when it’s needed most. 


How does Xylocaine fit into my practice? Xylocaine is the ideal agent for local infiltration 
anesthesia because it is safe, fast acting and of long duration. It is used routinely in daily 
practice for countless minor surgical procedures such as closure of lacerations, 

removal of cysts, moles, warts; treatment of abscesses; and in reduction of fractures. 


a 


to use 


xXxYLOCAIN 


It has also become the choice of many physicians for therapeutic interruption 
of nerve function by temporary nerve blocks in herpes zoster, subdeltoid 
bursitis, fibrositis, myalgia of shoulder muscles, periarthritis due to trauma, and 
painful postoperative scars. The relief of pain in these conditions at times 
appears to be the most important part of treatment. 


The remarkable topical anesthetic properties of Xylocaine HCI Solution 
further enhance its usefulness for minor operations. Topical anesthesia 
can be obtained by spraying, by applying packs, by swabbing, or by 
instilling the solution into a cavity or on a surface. 


: Xylocaine HCl Solutions are available in 2 cc. ampuls, 20 cc. and 
50 cc. vials in strengths of 0.5%, 1% and 2%, with or without epinephrine. 


Bibliography of approximately 300 Xylocaine references upon request. 


*Southworth, J. L., and Dabbs, C. H.: Xylocaine: a superior agent for conduction 
anesthesia, Anesth. & Analg. 32:159 (May-June) 1953, 


Astra Pharmaceutical Products, Inc., Worcester 6, Mass. 
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ANNOUNCING ... the new journal devoted to cardiovascular 


diseases as encountered on the clinical level by cardiologists and internists: 


Official Journal of t 


College of Cardiology 


Editorial Board 


Editor: SIMON DACK, M.D. Assistant Attend- 
ing in Cardiology, The Mount Sinai Hospital, 
Lecturer in Cardiology, Columbia University, 
Assistant Professor of Medicine, New York 
Medical College, New York, N. Y. 


Assistant Editors: RAYMOND HARRIS, M.D. 
Assistant Physician in Cardiology Albany Medical 
College, Cardiologist, St. Peter's Hospital, Al- 
bany, New York. 

RAYMOND S. MEGIBOW, M.D. Assistant Attend- 
ing Physician, The Mount Sinai Hospital, New 
York, N. Y. 

Associate Editors: ASHTON GRAYBIEL, M.D., 
M.C., U.S.N., Naval School of Aviation Medicine, 
U.S. Naval Air Station, Pensacola, Florida. 
ALDO A. LUISADA, M.D. Associate Professor of 
Medicine, The Chicago Medical School and Di- 
rector, Division of Cardiology, The Chicago Med- 
ical School and The Mount Sinai Hospital, Chicago, 
Ulinois. 

GEORGE R. MENEELY,. M.D. Associate Professor 
of Medicine, Vanderbilt University School of 
Medicine, Nashville, Tennessee. 

MYRON PRINZMETAL, M.D. Attending Physician, 
Cedars of Lebanon Hospital, Chief Cardiologist, 
City of Hope Hospital, Associate Professor of 
Clinical Medicine, University of Southern Cali- 
fornia School of Medicine, Los Angeles, California. 


And o world-wide staff of forty consultants 


Applications are now being accepted for 
Charter Subscriptions at only $10. (Regular 
price, effective January 1, 1958, will be $12 
for one year, 12 issues; Canada $13, For- 
eign $14.) 


Name. 


Today there exists a real need for a journal-in 
the field of cardiovascular disease oriented on 
the clinical level and directed primarily toward 
the practicing cardiologist and internist. 


This need will be answered in January, 
1958, with the publication of The American 
Journal of Cardiology. 


The new monthly journal will confine itself 
primarily to material useful in clinical cardiology. 
Laboratory and research papers will be included 
if they offer good clinical application. Special 
attention will be given to certain subspecialties 
and particular fields of interest such as: 


clinical cardiology clinical cardiac 


electrocardiography hemodynamics 
physiology cardiac surgery 
pharmacology radiology 
pathology metabolism 


pediatric cardiology coronary circulation 


aviation medicine 


The American Journal of Cardiology will be a 
publication of the YORKE Group—Publishers of 
The American Journal of Surgery and The Amer- 
ican Journal of Medicine, winners of the American 
Medical Writer’s Award. 


THE AMERICAN JOURNAL OF CARDIOLOGY 
11 East 36th Street, New York 16, New York 


AJS-7 /57 


Enter my order for a Charter Subscription to the American Journal of Cardiology at the 
special prepublication price of $10 for one year. 


Address 


City 


Zone State 
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CAMBRIDGE OPERATING ROOM 
CARDIOSCOPE 


Modern instruments for surgery 


The Cambridge Operating Room Cardioscope 
continuously indicates to the Anesthesiologist 
and Surgeon any lead of the patient’s electro- 
cardiogram and the instantaneous heart rate or 
the patient’s electroencephalogram. Its sweep 
second hand is most convenient for timing res- 
piration and for similar purposes. A cardiac 
standstill alarm gives audible warning instantly 
the heart rate drops below a selected critical 
minimum. By simple operation of a remote con- 
trol switch on the Cardioscope, any portion of 
any lead of the electrocardiogram or the EEG is 
recorded upon the Cambridge Simpli-Scribe Di- 
rect Writing Electrocardiograph located outside 
the Operating Room. In this manner, a continu- 
ous history of the patient’s heart and of the 
depths of anesthesia can be recorded during the 
operation. 


The Cardioscope incor- 
porates the recommen- 
dations of prominent Anesthesiologists, Cardiologists and 
Surgeons. The Simpli-Scribe Electrocardiograph is a fine 
portable direct writing instrument embodying the design and 
manufacturing skill of Cambridge. Availability of this com- 
bination of instruments may well decide whether surgery is 
justified upon a poor risk patient. 


OPERATING ROOM CARDIOSCOPE 


“SIMPLI-SCRIBE” DIRECT Writer Lt is must equipment for the modern operating room. 


Other Cambridge cardiac diagnostic instruments 


CARDIAC CATHETERIZATION UNIT provides cath- 
ode screen monitoring and direct recording of 
intracardiac pressures and electrocardiogram or 
other functions as desired, simultaneously. 
Two, three or four channels may be provided. 


AUDIO-VISUAL HEART SOUND RECORDER enables 
the Doctor to simultaneously HEAR, SEE and 
permanently RECORD heart sounds. 


CAMBRIDGE MULTI-CHANNEL DIRECT WRITING RE- 
CORDER consists of two, three or four direct- 
writing galvanometers together with appro- 
priate amplifiers, power supply and control 
panels, mounted on a single mobile cabinet. 
Multi-Channel String Galvanometer Instru- 
ments are also available. 


CAMBRIDGE STANDARD STRING GALVANOMETER 
ELECTROCARDIOGRAPHS are available in the 
SIMPLITROL Portable Model, the Mobile 
Model, and the Research Model, all of which 
may be arranged for heart sound and pulse 
recording. 


EDUCATIONAL CARDIOSCOPE is used in many of 
the leading medical schools for teaching elec- 
trocardiography and auscultation by audio- 
visual demonstration. 
PLETHYSMOGRAPH—Records variations in vol- 
ume of extremities as determined by the state 
of fullness of the blood vessels. 
ELECTROKYMOGRAPH—Produces a _ continuous 
record of heart border motion at chosen points 
along the cardiac silhouette. 

BLOOD PRESSURE RECORDER—A portable instru- 


ment which continuously indicates and records 
blood pressure. 


AMPLIFYING STETHOSCOPE—A pocket-size, light- 
weight instrument for auscultation of amplified 
heart sounds and murmurs for normal and 
hard-of-hearing physicians. 

RESEARCH pH METER—For biological and med- ° 
ical research. Sensitive to .005 pH, readings 
reproducible to .01 pH. 


GAS ANALYZER FOR RESPIRATORY RESEARCH. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC. 


3032 Grand Central Terminal, New York 17 


CLEVELAND 15, OHIO DETROIT 2, MICH. PHILADEL 
1720 Euclid Avenue 7410 Woodward Ave. 135 


MANUFACTURERS O F - ELECTROCARDIOGRAPH 


OAK PARK, ILI. 
6605 West North Ave. 
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Get practical help from the only publication today devoted entirely to 
applied nutrition. Let The American Journal of Clinical Nutrition help 
you with the total care of your patients under medical or surgical treat- 
ment. This authoritative journal covers all phases of nutrition, gives 
you up-to-date case history data, reportings of leading specialists, inte- 
grated world abstracts, practical guides, timely editorials, book reviews 
and outstanding news of the field. Subscribe now. 


One year (6 issues) U.S.A. $8.00, Canada $8.50, Foreign $9.00 


AMERICAN JOURNAL OF Clinical Nutrition 
of THE YORKE GROUP 


Publishers of The American Journal of Surgery, The American Journal of Medicine, Modern Drugs 
11 East 36th Street, New York 16, Ns V3 
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For 
Comfort... 
Neatness . . 


For 


Support... 


Compression 


| ELASTOPLAST 


Trade Merk 
Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-I-C motion . . . Provides firm support and controllable 
compression . . . Does not slip. Assures the neatest, 
Adhesive most comfortable dressing in private and hospital 
Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4. 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unit dressings and compresses. Write for literature. 


able Original 


LABORATORIES, INC. 


SOUTH NORWALK CONN U 
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AWCORPORATED 
J im exctusive 
SaACID MANTLE 

VEHICLE 


$3 


BECAUSE it cleanses the skin cleaner with effective SUDSING ACTION. 


It restores the normal acidity of the skin*. It leaves the skin. softer 
and smoother due to the NEW COLLOIDAL SOY BEAN FRAC- 
TION (pat. pend’g) which has been especially formulated in the 
exclusive ACID MANTLE base 

AVAILABLE in 1 oz. and 4 oz. tubes and 1 Ib 


< 10% Ped 
FIWOd-AOS 


jars 


il Gross, Milo O. Blade 
p94-106, July 1954 


109 WEST 64thST.,NEW YORK 23, N.Y. 


In Canada: 2765 Bates Rd., Montreal, P.Q 
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replacing» 
it 


KOAGAMIN 


parenteral hemostat 


controls and prevents blood loss 


Saves patients from the necessity of transfusion in many cases,? 
by providing rapid, safe* hemostasis systemically. Avoids trans- 
fusion hazards (death 1: 1000 to 1:3000, jaundice 1:200).? 


Saves blood in various types of hemorrhage...safely...by acting 
directly on the last phases of the clotting mechanism. 


Saves time in office and operating room by stemming capillary 
and venous bleeding and preventing hemorrhage. 


1. Joseph, M.: Control of Hemorrhage—or Transfusion, Am. J. Surg. 87:905, 
1954, 2. Crisp, W. E.: Editorial; One Pint of Blood, Obst. & Gynec. 7:216, 1956. 


KOAGAMIN, an aqueous solution of oxalic and malonic acids for parenteral 
use, is supplied in 10-cc. diaphragm-stoppered vials. 


*no untoward reaction—including thrombosis—ever reported in 18 years of 
clinical use. 


CHATHAM PHARMACEUTICALS, INC » NEWARK 2, NEW JERSEY 


G y, ) Distributed in Canada by Austin Lab- 
oratories, Limited, Guelph, Ontario 
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NOTES AND QUOTES 


SUCCESSFUL transplanting of four parathyroid 
glands from one person to another at the 
Veterans Administration hospital in Houston, 
Texas, was reported by the hospital recently. 

The rare surgery was performed by Dr. 
George L. Jordan, Jr., Chief of Surgical Service 
at the Houston V. A. hospital and Assistant 
Professor of Surgery at «Baylor University 
Medical School. 

He transferred the parathyroid glands of a 
stillborn baby to a thirty-six year old veteran, 
and the transplants apparently are functioning 
in a normal manner. 

The entire thyroid gland to which the para- 
thyroids were attached also was transplanted 
from the baby to the veteran at the same time, 
but it did not survive. 

If the transplanted parathyroid glands con- 
tinue to behave normally, most of the veteran’s 
troubles may be over, because administration 
of artificial thyroid hormones is relatively sim- 
ple, Dr. Jordan said. 

According to medical literature, total trans- 
plantation of the thyroid and parathyroid 
glands has been attempted only three times 
previously, all at the Albert Einstein Medical 
Center in Philadelphia. The first was in 1952. 
Only two have been reported as being successful. 


A remarkable change in the types of treatment 
for mental patients since tranquilizing drugs 
were started was reported by Veterans Adminis- 
tration recently. 

Dr. J. F. Casey, V. A. Director of psychiatry 
and neurology in Washington, D. C., said the 
changes include: (1) Electric shock treatment down 
from 4,527 patients in fiscal 1955 to approxi- 
mately 1,000 patients for the first six months of 
fiscal 1957. (2) Insulin coma treatment cut from 
1,486 patients in fiscal 1956 to only 383 patients 
for the first six montbs of fiscal 1957. (3) Neutral 
packs and tubs sharply reduced from 15,655 
patients in fiscal 1955 to 1,471 patients for the 
first six months of fiscal 1957. (4) Privileged 
patients on tranquilizers increased from 2,500 in 
fiscal 1955 to 8,500 in the first balf of fiscal 1957. 
(5) Trial visits away from the bospitals increased 
from 9,985 patients in fiscal 1955 to 12,351 in 
fiscal 1956. 

Dr. Casey said the tranquilizers also have 
caused a beneficial chain reaction in reawakening 


the interest of patients in individual and group 
psychotherapy, with the result that this form of 
treatment is on the increase. 

“*Perbaps one of the most dramatic changes bas 
occurred in the number of patients who can be 
granted greater hospital freedom as a result of the 
drugs,”’ Dr. Casey said. ‘‘ More and more of them 
are being transferred from closed to open wards, 
which is a therapeutic advancement of consider- 
able significance in the treatment of mental 
patients.” 

Dr. Casey said about balf the psychiatric 
patients hospitalized by the V. A. are being 
treated with drugs. Patients receiving tranquilizers 
have increased from 17,696 in fiscal 1955 to more 
than 36,000 in the first balf of fiscal 1957. 


SwEDISsH physicians have uncovered three new 
hereditary neuromuscular diseases, Dr. Gunnar 
Wohlfart, Chairman of the Department of 
Neurology at the University of Lund Medical 
School, Sweden, said at a University of Wis- 
consin Medical School lecture recently. The 
new diseases are proximal spinal muscular 
atrophy, distal myopathy and a new form of 
familial periodic paralysis. 

Dr. Wohlfart said proximal spinal muscular 
atrophy is caused by nerve lesions with an 
effect much like muscular dystrophy. In the 
past, cases which were diagnosed as muscular 
dystrophy may actually have been this new 
disease, he said. 

Distal myopathy was described by the neu- 
rologist as a disease which causes wasting of 
muscles in the hands and lower legs of persons 
over forty years of age. It was first discovered 
by Dr. L. Welander of Gothenburg, Sweden. 

The classic form of familial periodic paralysis 
is known to be caused by decreased amounts of 
potassium in the blood, Dr. Wohlfart said. A 
new form of the disease, discovered by Dr. I. 
Gamsthorp of Lund, Sweden, is caused by 
increased amounts of potassium. 

Dr. Gamsthorp found 138 cases of the new 
form in southern Sweden, but further investi- 
gation revealed that all cases were found 
among two families, beginning with a man who 
was born in 1499. 

Dr. Wohlfart also reported on his studies of 
polio in mice and human beings. His experi- 
ments show that nerve fibers surrounding a 
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CAMP — ZIEMAN adjustable 
lymphedema arm sleeve 


Produces good results in 
cases following radical mas- 
tectomy. Ccinpletely cadjust- 
able and comfortable. Elastic 
band prevents sleeve from 
falling at shoulder... de- 
tachable mitten facilitates 
easy laundering. Made for 
right and left arms in two 
lengths. 


CAMP water resistant 
abduction pillow 

treatment of congenital 
hip dislocation by progres- 
sive abduction. Water resis- 
tant, removable, plastic cov- 
ered easily-laundered pillow 
held in the pocket of a soft, 
Dorene cotton bib. Conven- 
ient gripper snap fasteners. 
Provided with one pillow and 
two bibs. 


Ss. H. CAMP & COMPANY, Jackson, Michigan 
World's Largest Manufacturer of Supports and Appliances 


For Patient 
Protection 


The New Posey “Patient Aid” 


The new Posey “Patient Aid” is another 
rehabilitation product which encourages 
self-exercise and is a positive aid to the 
geriatric. The patient can raise himself with- 
out calling for the nurse. 

Catalog #B-654 (For open end beds) 
$5.95 each. Catalog #B-654A (For beds 
with solid foot ends) $5.95 each. 


J. T. POSEY COMPANY 


2727 E. Foothill Blvd., Dept. AJS 
Pasadena, California 


MYO-CERVICAL COLLAR 
The Myo-Cervical Collar is used for 


e IN PRURITIS ANI 


Write BSP 


whip lash injuries, arthritic necks, 
torticollis or wry neck, and generally 
to stabilize or slightly hyperextend 
the cervical region. It has also been 
used in place of sand bags in the 
operating room to stabilize the head 
in cataract operations and for head 
stabilization after facial plastic surgery. 
(it has been used as a follow-up to 
the cast or Forrester Collar in cases 
of cervical fractures.) 


No. 710 A-Large No. 710 B-Medium 
No. 710 C-Small_ No. 710 D—Small, Extra Long. 


] miner = ZIMMER MANUFACTURING CO. 


* WARSAW, INDIANA 


Liquid, a 
calamine 
suspension, 
containing: 


e TO PREVENT AND 
TREAT BED SORES 


@ WHEREVER CALAMINE 
IS INDICATED 


For more information, 
please write: 


OTIS E. GLIDDEN & CO., INC. 


AVAILABLE IN 
Waukesha 28, Wis. 4-OZ. BOTTLES 


OTHER PRODUCTS: ZYMENOL © ZYMELOSE © ZYLAX 


4% \sopropyl 
Alcohol 

Ringers Solution 
Calamine 


ILEOSTOMY BAGS 


Custom Built to Order 


CEMENTED TO THE SKIN 
LEAK PROOF 


H. W. RUTZEN & SON 


Surgical Appliances—Dept. S. 
3451 West Irving Park, 
Chicago 18, Illinois 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


destroyed nerve fiber branch out and revitalize 
the dead muscle area. 

In mice, a muscle may regain up to go per 
cent of its strength within two months, even if 
one-half of its nerve fibers have been destroyed. 

Recovery of muscles after an attack of polio 
had been previously linked exclusively to re- 
covery of motor cells in the spinal column. 

Dr. Wohlfart reported that, in human pa- 
tients, an excess number of nerve branches were 
found in the muscles, indicating that surround- 
ing nerve fibers had branched, as in mice. 
However, these fibers are often incapable of 
functioning normally and no way has yet been 
found to restore their capacity to transmit 
impulses. 


As a means of meeting individual dosage require- 
ments, Wyeth Laboratories now is marketing the 
tranquilizing drug equanil® in 200 mg. tablets as 
well as in the original 400 mg. size. 

In the new reduced-strength tablets, the drug 
bas proved a safe and orally effective agent for 
the relief of anxiety, tension, insomnia and mus- 
cle spasm. It relaxes both mind and body, does 
not affect autonomic functions, and has notably 
few side effects. 


AsPIRIN in large amounts was a beneficial sub- 
stitute during the withdrawal of adrenal 
steroids in treating five cases of pseudorheuma- 
tism, Drs. Jerome Rotstein and Robert A. Good 
state in the Archives of Internal Medicine 
(99: 545, 1957). 

They describe the syndrome as a distinct 
clinical condition stemming from prolonged 
steroid treatment or rapid withdrawal of 
steroids following a period of therapy. The 
symptoms, which “mimic” rheumatoid arthri- 
tis, are often mistaken for increased arthritic 
activity. 

Studies on five patients at the University of 
Minnesota Hospital disclosed that the two 
conditions can be differentiated by the site of 
the symptoms. In rheumatoid arthritis the 
predominant symptoms are synovitis and in- 
flammation of the articular and periarticular 
tissues. The authors say the muscles and bones 
are the site of most pain in pseudorheumatism, 
and are disproportionately tender. 

Gradual but persistent discontinuation of 


steroids was the treatment in all five cases. 
Much of the discomfort of withdrawal was 
relieved by large doses of aspirin, which often 
was the principal medication in succeeding 
months along with small doses of corticotropin 
to stimulate endogenous production of corti- 
coids while the steroid was being withdrawn. 


One of every fourteen boys and one of every seven- 
teen girls under the age of twenty are hospitalized 
in the course of a year, the Metropolitan Life 
Insurance Company’s statisticians report on the 
basis of the experience among dependent children 
of the company’s personnel. The study concerns 
claims under group insurance on which the first 
payment was made during 1954 and 1955, and 
which involved at least one night of hospital stay. 

Frequency of bospitalization was at the annual 
rate of sixty-nine per 1,000 for males and fifty- 
nine per 1,000 for females. Under the age of five, 
the rate for males was about 30 per cent bigher 
than for females, whereas at ages fifteen to nine- 
teen the rate for males was only slightly higher 
than the female rate. 

The average length of hospital stay was five and 
a half days. Youngsters five through nine years 
of age had the shortest stay, averaging not much 
over three days. This is accounted for largely by 
the fact that tonsillectomies, which constituted 
the bulk of the cases at these ages, averaged only 
slightly more than one day in the hospital. 

The fifteen through nineteen age group had 
the longest average stay, about 9 days. 

Two-thirds of the hospitalized patients under- 
went surgery. Duration of the hospital stay was 
much shorter for the surgical patients than for 
the non-surgical, averaging less than half as long. 


DrucG manufacturers cannot trust a preserva- 
tive in a new product just because it was effec- 
tive in another drug, an Abbott Laboratories 
microbiologist says in a paper on “Preserva- 
tives in Pharmaceutical Products.”’ 

“An agent may be effective in one product 
and fail in another,” says Dr. Walton E. 
Grundy, Section Leader in Abbott’s Depart- 
ment of Microbiology. ‘‘Unexpected incom- 
patabilities occur often enough to make it diffi- 
cult to predict its action.” 

Dr. Grundy presents data to show that 
benzyl alcohol is an excellent preservative in 
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THE SURGEON’S MART 


PAIN- 


The predominant symptom for which a 
majority of patients seek medical help. 

For nerve block control of neuralgic phases of 
somatic pain, SARAPIN, the aqueous non- 
toxic distillate of Pitcher Plant has been used 
successfully by clinicians throughout the coun- 
try for nearly a decade. 


An extensive discussion giving 
details of the technique of 
regional analgesia may be 
found in our beoklet “Sarapin, 
Injection Technique in Pain 
Control,” and is available on 
request. 


HIGH CHEMICAL COMPANY 
Philadelphia 22, Pa. 


RECOGNIZED BY NOTED SURGEONS 
AND LEADING CLINICS 


INEXPENSIVE 
PAPER THIN 
FEATHERWEIGHT 


> Perry Sleeve 
PERRY APPLIANCE S 


the manufacture of all Perry Products. 

Perry Appliances are made in a variety of models and sizes. 
They have been highly recognized since 1939. 

Perry Slip-on Sleeves for preventing leakage of ileostomies 
and uretorstomies are superior to adhesives and cements. 
For best results, the stoma should extend out beyond the 
skin surface 3 inch or more, preferably 1 inch. Diameter 


sizes 4. §. 3. §. 1. 14. 14. 14. 14. 14. 2.” 


Write for price list and literature 


MURLE PERRY 


Phone PA 2-4783 Minneapolis 6, Minn. 


importance in 


3803 E. Lake Street 


DE PUY NECTRAC 


MOTORIZED INTERMITTENT 


TRACTION! 


Successful treatment for relief of 
pain resulting from complications in 
area of the cervical spine. The Nec- 
trac is inexpensive, easy to use in 
office, hospital or home. Hang on 
door, wall or bed. Patient operated, 
electric motor driven. Traction easily 
adjusted. Also used for pelvic trac- 
tion. Write for details! 


DePuy Mfg. Co., Inc. 
WARSAW, INDIANA 


All-Rubber Heel 
for Walking Casts 


3 SIZES FILL ALL REQUIREMENTS 
Yo. 2501. —large 
250M—medium 


molded in one piece 
hollow center for resiliency 
flexible sole plate 
rocker surface 
no nails or rivets 
non-skid tread 
raised cleats 


WRIGHT MFG. CO./739 Jackson Ave./Memphis, Tenn. 


( 


ROLO-DERMATOME 


@ Simple, fast blade 
Changing...always 
ready. 


@ Graft thickness 
easily regulated. 


@ Rolls...requires no 


skin preparation. Rolo-Dermatome guaranteed for two years. 


Orthopedic frame Company Kalamazoo, Mich, 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


some products. However, he points out, ‘‘ These 
data do not imply that benzyl alcohol is 
a better preservative, for it will fail in certain 
products.” 

Preservatives, adequately tested in each new 
product, are essential both in sterile products 
for parenteral or topical use and in products 
which are not sterilized in the manufactur- 
Ing process and which are mostly for oral 
administration. 

In sterile products which are used repeatedly 
from the same container and may become con- 
taminated, the preservative must prevent the 
growth of the contaminant. A preservative for 
oral medicinals is needed to maintain the 
stability and potency of the product by pre- 
venting growth of microorganisms which cause 
spoilage. 


The George P. Pilling er Son Company is now 
producing intestinal and stomach clamps with 
Atraugrip® jaws. Atraugrip jaws, developed 
and patented by Pilling, are non-cutting and non- 
traumatic. Fine teeth, set in parallel and inter- 
locking rows on each blade, provide a firm hold on 
viscus, but penetrate only the serosa. As a result, 
there is no danger of penetration or traumatization 
to the wall of the stomach or intestine. Therefore, 
tissue clamped between the blades is in no way 
devitalized nor is circulation jeopardized. 

Atraugrip jaws are a feature of many Pilling 
instruments which can be seen not only at the 
home office in Philadelphia but also at the new 
Pilling showroom at 4 West 56th Street, New York 
19, New York. 


A NEw instrument called the Freeze-Dry, made 
by the American Instrument Company of 
Silver Spring, Maryland, can be used to pre- 
serve living cells indefinitely without a need 
for refrigeration. 

The heart of the instrument is a non-corro- 
sive drum made of stainless steel. The steel 
was supplied by Allegheny Ludlum Steel 
Corporation. 

Scientists at the United States Department 
of Agriculture use the Freeze-Dry to prepare 
simultaneously 100 samples of Brucella abortus 
culture for shipment. This culture is used for 
the inoculation of cattle against premature 
dropping of calves. 


Scientists at the University of Maryland use 
the Freeze-Dry to preserve common cold virus 
for later study. 

Leading tobacco companies are also using 
this instrument in research to isolate and 
eliminate irritants which may be found in 
tobacco. 

Samples of the material one wishes to pre- 
serve or ship are quickly frozen in the integral 
freezing compartment of the instrument. They 
are then attached to the fixtures on the stain- 
less steel drum and dried by sublimation (the 
boiling off and withdrawal of water from the 
material without the material first having been 
turned into liquid). The containers are flame- 
sealed to imprison the sample in a vacuum. 
They are then withdrawn without disturbing 
the drying of other samples. Normally the 
material is restored to its original state merely 
by adding water. 

Samples can be observed while drying, stored 
for extended periods of time or shipped in the 
same vacuum-tight containers in which they 
were processed, all without fear of spoilage or 
contamination. A big advantage in today’s 
scientific world is that samples can be shipped 
at room temperature without harm. 

The Freeze-Dry comes in three models to 
meet varying laboratory needs. 


Intermittent positive-pressure breathing and aero- 
sol therapy using the bronchodilator isuprel® is 
warranted in all children with severe intractable 
asthma, according to Dr. Roy F. Goddard and 
Elizabeth H. Roorbach of the Lovelace Clinic. 

Writing in the Journal of the American 
Medical Association (163: 1125, 1957), they say 
the procedure was responsible for a “‘significant 
reversal of changes due to pulmonary impair- 
ment.’ They reported on a group of 100 children 
with asthma of varying severity who were treated 
over a four-year period. 

Ninety-eight per cent of the children, ranging in 
age from one to seventeen years, responded to 
intermittent positive-pressure breathing-aerosol 
therapy. Forty of the series bad previously failed 
to respond to usual methods of therapy. The 
IPPB-aerosol method, they conclude, proved an 
“adjunctive, curative and prophylactic type of 
treatment.” 
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THE SURGEON’S 


ROYAL 


COLOSTOMY and ILEOSTOMY 
APPLIANCES 


1. Light Weight 5. Disposable Bags 

2. Not Bulky 6. Big Night Bags 

3. Easily Applied 7. Easy to Empty 

4. No Cement 8. Non-irritating 
9. Odorless 


ROYAL SURGICAL APPLIANCE INC. 
622 Washington Sq. Bidg., Royal Oak, Mich. PADGETT-HOOD 


DERMATOME 
A NEW BINDER. For simplified split skin grafting with 


Keep your copies of AJS “4 real accur acy and speed 

finger-tip reference in this hand- ° 

some orange fabric binder with Inexpensive THROW-AWAY 
gold lettering. Holds SIX jour- 

nals per binder. Only $2.00 each, blades 


USA, Canada and Mexico; $2.50 DERMATOME TAPE available 
each elsewhere. (Sent postpaid in 
sturdy carton.) for all models 


The American Journal Write for complete catalog today 


of Surgery, Inc. KANSAS CITY ASSEMBLAGE CO. 


The American Journal of Surgery 


publishes the papers of 


Surgical Societies 


The Pacific Coast Surgical Association 
The American Society of Maxillofacial Surgeons 


The American Association for the Surgery of Trauma 


The American Journal of Surgery, Inc. 
11 East 36th Street, New York 16, N. Y. 


In answering advertisements please mention The American Journal of Surgery 
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Relieves postpartum retention aseptically 


URECHOLINE. 


CHLORIDE 
(BETHANECHOL CHLORIDE) 


URECHOLINE offers worthwhile therapeutic and 
psychologic advantages in managing urinary re- 
tention. In one study’, prophylactic administration 
of URECHOLINE Tablets to 129 postpartum pa- 
tients reduced the incidence of urinary retention 
80 per cent. The dose was 15 to 30 mg. orally, 
commencing on the patient’s return to her room 
after delivery, and repeated every four to six hours 
forthe first twenty-four hours. This regimen usually 
eliminates the necessity for exposing the patient 


to the discomfort and risk of infection inherent in 
catheterization. 


Supplied: 5 mg. and 10 mg. tablets, bottles of 100; 1-cc. ampuls, each containing 5 mg. of 
URECHOLINE Chloride. 


Reference: 1. Fleming, A. R., Am. J. Obst. & Gynec., 64:134, July 1952. 


URECHOLINE IS A TRADEMARK OF MERCK & CO., INC. 


MERCK SHARP & DOHME 


DIVISION OF MERCK &CO., INc., PHILADELPHIA 1, PA. 
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The Abbott label 
is your trust... 


/ \ 
; 
— 
. 
\ 
f 
ve 
4 
\ 
: 
. 


ABBOTT 


a dependable source for all 


your parenteral needs 


a full selection of parenterals 


Whatever you need in parenterals, you are almost sure 
to find it here. Abbott supplies a wide variety of elec- 
trolytes, carbohydrates, and other parenteral solutions, 
of ampoules, vials, blood containers, etc., and a partic- 
ularly versatile line of administration equipment. You 
can build orders to advantageous size from this single, 
convenient source. 


from a broad-line pharmaceutical house 


Furthermore, Abbott experience is not confined to hos- 
pital products alone. The company is a “broad-line”’ 
general pharmaceutical house, with activities ranging 
over almost the entire span of medicine. Abbott’s paren- 
teral production gains the distinctive advantage of draw- 
ing upon these vast general pharmaceutical resources. 


unexcelled quality control 


For example, our Quality Control Department is much 
larger and more elaborate than would be necessary for 
parenterals alone. We have set up model standards which 
must be scrupulously adhered to; every bottle and vial is 
individually inspected before shipping; and samples and 
detailed records of each lot are carefully preserved. 


and a full-time hospital force 


To assure you fullest satisfaction from our products, 
Abbott maintains a unique field force. Their only duty 
is to assist hospitals. These men can give personal atten- 
tion to your purchase orders . . . and far more. They are 
thoroughly experienced in parenteral techniques, and are 
qualified to instruct nurses in the use of Abbott equip- 
ment, hold demonstrations for staff members, and assist 
in other professional ways. Feel 

free to call on them at any time. 


707022 
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SUCCINYLSULFPATHIAZOLE 


SULFASUXIDINE safeguards against intes- 
tinal coliforms which can undo an otherwise 
successful surgical procedure. When you 
give SULFASUXIDINE, coliforms are re- 
duced 95-89.9 per cent. SULFASUXIDINE 
ise virtually nonabsorbable, thus toxicity 
and side reactions are low. Fiatulence is 
reduced, local infection is lessened, healing 
proceeds satisfactorily. SULFASUXIDINE 
is valuable, too, in acute and chronic colitis. 


MERCK SHARP & DOHME 


DIVISION OF MERCK CO.. Inc... PHILADELPHIA 1, PA. 
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